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PERSONAL  COMPUTER  USErSJ 


Color  Craft 

A  clever,  colorful  program 
for  the  64  that  makes  an 
artist  out  of  any  child  or 

adult. 


Power  BASIC: 

128  Partitioner 

Turn  your  1 28  into  four  in- 
dependent computers. 


Also  In  This  Issue 

RAM  Plus  For  The  64 

Simple  Answers  To 
Common  Questions 

Software  Reviews 

And  More 


RAM  Expansion 
For  The  128 

Commodore's  new  mod- 
ules can  do  much  more 
than  add  memory.  Here's 
how  to  greatly  enhance  the 
power  of  your  1 28. 
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Ringside      , 
Boxing 

How  many  rounds  can  you 
last  in  the  Friday  night  title 
bout?  An  exciting,  arcade- 
style  two-player  game  for 
the  Commodore  64. 


SpHte  Manager 

Easily  design,  edit,  and  animate  sprites  with  this 
sophisticated  utility  for  the  Commodore  64. 


(Top  Guns  don't  always  fly  on  air . . .  Some  fly  on  water) 


'tl/3JJJp  DJ  irJ^S^J^sjB 


Red  Alert!!  Red  Alert!! 

0800  hours:  Terrorists  attack 

U.S.  naval  base  off  Sicily . . . 

IfjteHigence  reports  enemy 

missile  corvettes  fleeing 

toward  Libya  . . .  Additional 

enemy  patrol  craft  seen  in 

area . . .  Seek  out  and  destroy 

. . .  Take  no  prisoners . . . 

The  Need  for  Speed  . . . 

Your  search  helicopter  spots 

the  Soviet-built  Nanuchka  II 

missile  corvette  charging 

across  the  "Line  of  Death." 

Foilborne  and  closing  in  at 

50  knots,  you've  got  him  in 

your  sights.  Guns  blazing, 

you  iock-on  and  launch  a 

Marpoon  guided  missile. 

Through  the  water  spouts  of 

his  near  misses,  you  see  him 

explode  into  flames.  Another 

mission  accomplished. 
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The  Patrol 
Hydrofoil  Missltecraft, 
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So  agile,  enemy  radar 

mistakes  It  for  low- flying 

aircraft. 


So  fast,  snemy  farces 
ttave  only  minutes  to  react. 


So  deadly,  there 
Is  no  sw:ond  chance. 


A  Commanding  Simulation  . . . 

■  Authentic  speed  and  handling  characteristics 
of  three  different  NATO  ally  hydrofoiis:  U.S., 
itaiian,  and  Israeii. 

■  Advanced  instrumentation  and  weapons  systems 
include:  76  mm  water-cooied  naval  cannon, 
Exocet,  Harpoon  and  Gabriei  guided  missiies, 
rapid  blooming  defensive  chaff,  radar  indicator 
and  damage  control  sensors. 

■  Full  control  of  search  helicopters  and  convoy 
ships. 


1 8  real-life  missions  in  today's  danger  zones  like 

the  Persian  Gulf,  the  Eastern  Mediterranean 

and  theGulf  of  Sidra. 

I  Time  compression  speeds  action  to  128x  normal. 
I  Comprehensive  operations  manual  includes 

mission  briefings  and  enemy  vessel  spotter 

cards. 
I  Technical  consultant:  Boeing  Marine  Systems. 


How  to  order:  visit  your  retailer,  or  call  800-249-4535  tor  diroct  VISA  or  Maitarcird  orders  |ln  CA  call  SD0-5B2.11t2). 

The  direct  price  l£  $34,95  lor  ttie  CommofJore  version  and  539.95  fcr  the  Apple  II  verslDn.  To  buy  by  mait,  send  check  or  money  order 
to  Electronic  Arta  Direct  Sales,  P.O.  Box  7530,  San  Mateo,  CA  94403,  AdtJ  S3  tor  sWcoIng  and  handling  (S5  Canadian).  Please  allow  4 
woeka  for  delivery.  Screen  shots  represent  C&4  version.  Others  may  vary.  Commodore  end  C64  are  registered  trademarks  of  Cornrttodore 
EloclroniCR  Limited,  Apple  II  is  a  registered  trademark  of  Apple  Computer,  Inc.  Lucesfilm  Game9,  PHM  Pegasus,  and  all  elamanti  ot 
the  iinmo  (nntnsy; '-  8  ct  1987  Lucastllm  Ltd   (L,F.L.|.  All  flghll  tettrvad.  Electronic  Arts,  auttiorlied  user. 


ELECTRONIC  ARTS' 
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Advanced  r>ev/  features  include 
multiple  columns,  word  wrap,  automatic 
chapter  numbering  and  rtioch  more 

Faster  program  loading,  easier  text 
h  andling,  fa  eter  loading  and  saving  of  text 
tocJsk 

Built-in  ti^ecommunications  module  lets 
you  communicate  with  crther  compateis 

BuBt-in  30,000  word  spiling  checker  for 
error-free  documents 

AQ  the  standard  word^processing 
capabililios,  from  insert/delete  to  global 
search/replace  and  much  more 

Based  on  the  #1  best-selling  Commodore 
word-processoi;  now  ^ster,  easier  and 
much  more  powerful! 

CompatJbte  with  the  IheConadtari'  128 
Database  Management  System. 


>MMO00RE128 
DISK 


$7995 
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"IT'S  ALL  HERE . . .  WORD  PROCESSING,  TELECOMMUNICATIONS,  SPELLING 
CHECKER  AND  DICTIONARY! ...  AN  EXCEPTIONAL  VALUE."  -RUN  MAGAZINE 


BATTERIES  INCLUDED 


BATTERIES 
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If  you  can't  find 
this  product  at 
your  local  retailer 
call  our  toll-free 
number  to  order: 
1-800-387-5707 


In  a  market  full  of  helicopter  simulations  tike  Super  Huey  II,  Gunship,  and  Infiltrator,  it's  nice 
to  find  a  product  like  TliunderChopper  tinat  files  liigh  above  the  rest! 


Colonel  Jack  Rosenow  USAF  (Ret.). 
President  of  ActionSoft  Corp.,  has  the 
experience  to  provide  all  of  ttie 
helicopter  action  and  strategy  youve 
been  looking  for!  ThunderChopper  in- 
corporates the  most  advanced 
graphics,  flight  systems,  and  game- 
playing  factors  to  provide  a  sensational 
balance  of  strategy  and  fun: 
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Action-packed  animated  graphics 
include  real  3D  scenery  and  airborne 
threats.  The  competition's  graphics 
just  don't  compare. 

A  sophisticated  instrument  panel  lets 
you  scan  all  vital  information  at  a 
glance  whether  performing  combat, 
exploration  or  rescue  operations. 
ThunderChopper's  advanced 
instnjmentation  includes  Forward- 
Looking  Infra  red.  C02  laser  radar, 
zoom  television,  and  ECf^d, 
Armament  includes  TOW  and 
Stinger  missiles,  a  Hughes  Chain 
Gun,  and  Zuni  rockets. 

Better  program  and  documenlatton 
design  gets  you  up  flying  exciting 
combat  missions  in  minutes. 
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As  Colonel  Jack  says; 
"ThunderChopper  is  the  ullfmate  in 
helicopter  action  and  realism  Nothir>g 
else  even  comes  close.  No  other 
simulation  can  boast  this  much  fun!" 
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Simulation  animation  and  3D 
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Up  Periscope! 


The  new  state  of  the  art  in  submarine 
simulation.  The  superior  strategic  play 
action  and  3D  animated  graphics  of  this 
simulation  put  it  generations  ahead  of 
the  pack. 

See  Your  Dealer... 

Or  write  or  call  us  for  more  information. 
ThunderChopper  and  Up  Periscope! 
are  available  on  disl<  for  the  Commo- 
dore 64/128,  Apple  II,  and  IBIwl  PC  line 
of  personal  computers  for  the 
suggested  retail  price  of  $29.95.  For 
direct  orders  please  specify  which 
computer  version  you  want.  Include 
$2.00  for  shipping  and  specify  UPS  or 
first  class  mail  delivery.  Visa,  IWaster- 
Card.  American  Express,  and  Diners 
Club  cards  accepted. 


-  $29.95  - 
Better  Engineering  at  a  Better 
Price 


'  1986  ActiOriSoft  Corporalion 

3D  Graphics  and  special  ettects  courtesy 

SubLOGIC  Corp. 

Commodore  64  and  Commodore  128  are 

Ifademarks  of  Commodore  Electronics  Ltd. 

Apple  II  Is  a  irademark  o(  Apple  Computer,  Inc. 

IBM  Is  a  registered  trademark  of  International 

Business  Machines  Corp. 


GENERATIONS  AHEAD  IN  STtWTEGV  ACTION  SOFTWAHE" 

122-4  S.RACE  ST  UHBANA  .  IL  61B01 
(217)367-1024 
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STAYHOME  AND  PLAY. 


INDOOR 


Why  go  out  when  you  can  have  so  much 
fun  at  home?  Just  take  a  gander  at  the 
kind  of  excitement  Mindscape  has  to  offer. 
With  Indoor  Sports,  you  can  play  darts  without  putting  holes  in  your  walls,  ice  an  opponent  in  air  hockey,  become  a 
,ping-pong  pro,  and  pick  up  some  spares  without  venturing  into  an  alley. 

As  a  Harrier  jump-jet  ace  in  High  Roller,  you'll  be  doing  barret  rolls  toward  designated  targets  without  waking  the 

neighbors. 

Bop'n  Wrestle  puts  you  in  the  ring  with  10  of  the 
biggest,  baddest  bruisers  ever  to  perfect  the  turn- 
bucl^le  fiy. 

Prepare  to  take  evasive  action  with  Infiltrator.  Foil 

your  foes  from  your 'copter's  cockpit  and  then 

convert  to  covert  ground  action  behind  enemy  fines.  In  Balance  of  Power,  you  are  the  President.  And  the  burden  of 
global  responsibility  seems  so  real  you  may  wonder  why  you  don't  have  Secret  ^ 

Service  protection.  Ti/f-i-n/l  or»«i-r\i^ 

What  do  you  have  to  lose?  For  much  less  than  the  cost  of  a  night  on  the        iTXllli-lOCciUC 
town,  Mindscape  makes  home  sweet  home  a  more  exciting  place  to  be.  sofiware  thdicnaiiengesiheXmmd. 
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The  following  editor's  notes  are 
reprinted  from  the  February  issue 
of  COMPUTE!. 

This  is  the  81st  issue  of  COM- 
PUTE!, an  effort  now  in  its  ninth 
year.  Writing  the  "Editor's 
Notes"  for  all  of  those  years  has 
been  a  fascinating  challenge. 
When  you  add  to  this  the  43  is- 
sues of  COMPUTEl's  Gazette 
(through  January  1987),  and  a 
few  assorted  odds  and  ends 
such  as  Home  and  Educational 
Computing,  COMPUTEl's  PC  & 
PCjr  Magazine,  COMPUTEl's  Ap- 
ple Applications  Special,  and  an- 
other special  issue  here  and 
there,  you  discover  a  quiltwork 
of  topics  that  extend  back 
through  much  of  the  history  of 
the  home  and  consumer  com- 
puting industry. 

The  topic  for  this  issue  is  a 
highly  personal  one.  This  is  my 
last  set  of  notes  as  Editor  in 
Chief  of  COMPUTE!.  Beginning 
next  issue,  Richard  Mansfield, 
presently  Senior  Editor  and 
soon  to  become  Vice  President 
and  Editorial  Director,  will  take 
over  the  task  of  providing  edito- 
rial leadership,  and  "Editor's 
Notes,"  for  all  of  COMPUTE! 
Publications.  Richard  has  been 
very  much  a  part  of  COMPUTE! 
and  its  vision  and  voice  since  he 
joined  us  in  1981. 

My  own  relationship  with 
COMPUTE!,  as  founder.  Presi- 
dent, Chief  Executive  Officer, 
and  finally  Editor  in  Chief,  has 
been  in  a  state  of  beneficial  evo- 
lution since  we  sold  the  compa- 
ny to  the  American  Broadcasting 
Companies  in  1983.  As  my  rela- 
tionship has  evolved,  so  too  has 
the  industry,  and  our  present 
marketplace  is  far  stronger  than 
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it  was  even  two  years  ago.  1  re- 
main very  much  a  part  of  the 
ABC  Consumer  Magazines/ 
COMPUTE!  Publications  effort, 
and  will  continue  to  lend  my 
voice  and  experience  to  this 
company.  At  the  same  time,  my 
diminishing  involvement  in  the 
day-to-day  activities  of  the  com- 
pany and  its  management  will 
allow  me  the  time  to  explore 
new  horizons — a  challenge  I 
can  only  look  forward  to. 

COMPUTE!  and  ABC  Pub- 
lishing share  a  long  tradition  of 
customer  enthusiasm  and  loyal- 
ty. We  are  at  the  forefront  of 
product  introductions  that  con- 
tinue to  keep  us  and  our  readers 
at  a  pace  with  the  evolution  of 
our  industry.  We  were  among 
the  first  of  the  publishing  houses 
to  commit  to  the  validity  and  fu- 
ture of  the  home  computer  mar- 
ket, and  you  have  never  let  us 
down.  While  we  have  been  occa- 
sionally sharp  in  print  over  the 
ebbs  and  flows  of  certain  manu- 
facturers and  their  products,  we 
have  enjoyed  a  long  and  pleas- 
ant vantage  point  on  this  indus- 
try. When  I  wrote  my  very  first 
COMPUTE!  editorial,  a  company 
called  Atari,  Inc.  had  just  intro- 
duced its  first  computers.  Single- 
board  computers  were  big.  And 
Ohio  Scientific  was  threatening 
to  become  one  of  the  biggest 
players  in  the  industry.  Commo- 
dore had  introduced  a  computer 
with  a  "real"  keyboard  (the 
CBM)  and  a  then-incredible  32K 
of  memory.  The  top  magazines 
in  the  industry  had  names  like 
Kilobaud,  Micro,  Creative,  Recre- 
ational Computing,  and  others. 
Only  a  few  remain. 

From  the  very  first  issue  of 
this  magazine,  we've  had  a 


unique  relationship  with  you, 
our  readers.  You've  been  sup- 
portive; you've  encouraged; 
you've  sometimes  grown  angry, 
but  usually  for  the  best  of  rea- 
sons: We  were  late  delivering 
your  issue,  or  we  stepped  on  the 
toes  of  your  particular  computer 
manufacturer.  In  all  candor,  I 
cannot  imagine  an  industry  with 
a  more  vital  and  resourceful 
readership  than  an  industry 
such  as  ours.  We  have  readers/ 
authors  from  ages  8-80,  from  all 
over  the  world,  who  are  shaping 
the  face  of  this  industry  and  our 
future,  and  opportunities  like 
that  simply  don't  happen  very 
often.  Personal  computing  is  a 
highly  individual  revolution, 
and  its  publishing  shape  and 
practices  have  in  many  ways  re- 
flected that. 

So,  1  guess  that's  it.  With 
this  last  editorial  (oh,  perhaps 
I'll  write  a  guest  one  or  so  next 
year)  I'd  like  to  send  a  very  per- 
sonal thank-you  to  each  and  ev- 
ery one  of  you,  our  readers. 

Robert  C.  Lock 
Founder,  Editor  in  Chief 


The  Great  Communicator 

THE  Direct  connect  Hayes/Commodore®  1670 
compatible  1200  Baud  modem  for  ONLY  $1 1 9.^^ 


Now  that  you're  able  to  do  all  those  stand  alone  ap- 
pfications  withi  your  Commodore,  like  word  process- 
ing, spread  sheet  analysis,  and  many  others,  you  are 
probably  thinking  "It  would  sure  be  nice  if  I  could  ex- 
pand the  amount  of  data  1  have  access  to."  You  are 
quite  right,  everything  from  Electronic  Mail  {E-mai(}  to 
stock  quotes  and  huge  databases  of  every  imag- 
inable type  is  now  on  line  to  the  small  computer 
owner.  You  can  even  send  and  receive  telexes 
anywhere  in  the  world.  Ad  you  need  is  a  telephone 
and  a  modem  which  allows  your  computer  to  com- 
municate with  others  through  these  many  services. 

The  next,  question  is;  "Which  modem  is  best  for 
me?"  Let  me  first  say  that  almost  all  modems  (and 
services)  are  set  up  to  communicate  in  one  of  two 
speeds;  300  and  1 200  Baud.  If  you  look  around  you 
will  find  that  there  is  a  flood  of  300  baud  modems  on 
the  market  and  sometimes  at  very  low  prices.  The 
reason  is  simple,  they  are  being  dumped  because 
most  computer  users  prefer  1 200  Baud.  {1 200  Baud 
is  about  4  times  as  fast  which  means  you  spend  less 
time  and  money  getting  the  data  you  want  and  more 
time  enjoying  it,)  Virtually  everyone  who  has  a  300 
would  rather  have  a  1200.  You  will  also  notice  a  fe* 
very  cheap  1200s  on  the  market  at  "too  good  to  be 
true  prices".  They  are.  The  reason  is  that  they  are 
either  not  truly  Hayes  and/or  Commodore  compatible 
therefore  not  usable  in  all  situations  and  all  services. 
The  Aprotek-1 200C  is  both  Hayes  and  Commodore 
compatible  and  1200  baud.  Why  not  get  a  modem 
that  will  satisfy  your  present  AND  future  needs  by  go- 
ing directly  to  an  inexpensive  Aprotek-1 200C 
especially  when  we  have  it  on  sale? 

What  do  you  get  (or  $119.95?  Everything!  You 
don't  need  to  worry  about  cables,  compatibility  or 
anything  else!  We  don't  just  sell  hardware,  we  sell 
solutions.  The  Aprotek  1200C  plugs  directly  into 
your  Commodore  Vic-20,  C-64,  C-64C  or  C-1 28  user 
port.  It  is  unique  in  that  it  has  two  separate  (switch- 
able)  emulation  modes  (Hayes  and  Commodore 
1670)  to  make  it  compatible  with  all  available  soft- 
ware. The  Aprotek  1 200C  is  a  full  feature,  300  and 
1200  Baud  modem  with  Auto  Answer,  Auto  Dial. 
Touch-Tone  or  rotary  dialing,  has  the  full  comple- 
ment of  8  status  LEDs  on  the  front  panel  and  has  a 
built  In  speaker  with  volume  control.  Just  plug  it  into 
your  computer  and  standard  phone  jack  with  the  sup- 
plied cables.  Also  included  is  a  free  trial  offer 
subscription  to  Quantum-Link,  a  very  useful  Com- 
modore user  database  with  local  access  numbers 
and  about  every  feature  imaginable. 
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Do  you  have  more  than  one  computer  or  do  you  plan 
to  get  another  computer?  You  can  have  your  cake 
and  eat  it  loo.  Simply  order  our  Universal  RS-232  In- 
terface #5232  along  with  the  standard  Aprotek-1 200 
which  you  can  use  with  any  computer  that  has  a 
RS-232  serial  port  as  well  as  your  Commodore.  The 
Universal  RS-232  interface  can  also  be  used  to  con- 
nect your  Commodore  to  any  other  RS-232  device, 

NO  RISK  POLICY 

Try  the  Aprotek  1 200  for  two  weeks  and  if  you  are 
not  satisfied,  send  it  back  (or  a  prompt  refund. 

The  bottom  line: 
Aprotek  1200C  (for  Commodore) 
order  #12000 $119.95 

Aprotek  1200  (for  RS-232  with  OB-25} 
order  #1200, . $119.95 

Aprotek  USR-232  (Commodore-tO'R&>232 
Interface  order  #5232 $  39.95 

Modem  shipping -Cont.  US  $5.00,  UPS  Blue  $10.00 
USR-232  snipping -Com,  US  $3.00,  UPS  Blue  $6.00 

ORDER  INFORMATION  California  residents  add  6%  tax.  All 

prices  are  cash  prices— VISA  and  MC  odd  3%  to  total.  We  ship 

the  next  business  day  on  money  ortters,  cashier's  checks,  and 

charge  cards.  A  14-day  clearing  period  is  required  for  chocks. 

Prices  subject  to  change—  CALL.  Dealer  inquiries  invited. 

For  information  and  in  Calif,  call  805/987-2454 

;saMs^j^j^    TO  ORDER  CALL  TOLL  FREE  .^s>s 

^^^^1  (800)  962-5800  -  USA  # 

'^^^■*      n         ^     ^     .  (7-7  PST) 

^^^^      Or  send  order  to: 

1071 -A  Avenida  Acaso,  Camarillo,  CA  93010 
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COMPUTE!  Books' 

COMMODORE 

128 

COLLECT 

These  outstanding  books  for  the  Commodore  1 28  in  128 
mode  contain  something  for  every  1 28  user — programming 
guides,  memory  mops,  gomes,  applications,  and  tutorials. 
And  ail  programs  fake  full  advantage  of  the  128's  power: 
Each  is  used  in  128  mode.  All  the  listings  are  carefully  tested, 
and  the  information  is  dependable  and  current.  Plus,  each 
book  is  written  in  COMPUTE! 's  popular,  eosy-to-understand 
style  to  offer  you  hours  of  entertainment,  education,  and 
challenge. 


Look  for  these  titles  at  your  local  computer  or  book  store, 
or  order  directly  from  COMPUTE!  Books, 

To  order,  call  loll-froe  1-800-346-6767  (In  NY  212-887-8525),  or 
write  COMPUTE!  Books,  P.O.  Box  5038,  F.D.R.  Station,  New  York, 
NY  10150. 


New  Release 
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COMPUTEI's  Kids  and  the 
Commodore  128 

Edward  H.  Carlson 
SI  4.95 

iSBN  0-87rt56-O3Z.7      276  pogej 

Over  30  sections— all  with  instructor 
notes,  lessons,  ossignments,  and  lively 
illustrations — will  entertain  and  amuse 
you  OS  you  learn  about  this  powerful 
computer.  For  kids  and  adults  olike. 

128  Machine  Language 

for  Beginners 
Richard  Mansfield 
$16,95 

ISBN  0-87155-033-5     392  pages 

A  new  edition  of  COMPUTEI's  bestseller, 
Machine  LanguogQ  (or  Beginners,  ttiis 
book  includes  everything  needed  to 
learn  to  progrom  tti©  1 28  effectively: 
numerous  programming  examples, 
memory-monagement  tutorials,  ond  a 
dictionory  of  oil  major  BASIC  words  and 
their  machine  longuage  equivalents. 
Plus,  there's  a  high-speed,  professional- 
quality,  lobel-based  assembler  that's 
both  easy  to  use  and  full  of  special  fea- 
tures that  take  full  advantage  of  the  ex- 
tra speed  and  memory  of  the  128.  A 
disk  is  also  available  for  $12,95  which  in- 
cludes programs  In  tha  Ibook.  335BDSK. 

NC  residents  please  add  5  percent  and  NY  residents  add  8.25  percent  sales  tax. 
Add  $2.00  shipping  and  handling  per  book  or  disk;  $5.00  oirmaii. 

Please  allow  4-6  weeks  for  delivery. 


COMPUTEI's  128  Programmer's 
Guide 

Editors  of  COMPUTEI 
$17.95 

IS8N0-87'!SW}31-9     *M  pa^oj 

The  complete  guide  to  the  Commodore 
1 28,  this  book  thoroughly  explores  BASIC 
7.0.  shows  you  how  to  creote  grapnics, 
music,  and  program  peripherals;  and  in- 
troduces you  to  machine  language 
programming,  A  clear  yet  exhaustive 
reference  ond  tutorial  to  the  128. 

COMPUTEI'S  First  Book  of  the 
Commodore  128 

Edited 
$15.95 

ISBN  0-87 /.5S-059.9     Z17pogQJ 

Games,  programs,  and  tutorials  for  the 
Commodore  128  exclusively  in  128 
mode  that  teoch  everything  from  how 
to  create  windows  to  programming 
sound  and  making  disks  oufolood. 
There's  even  a  map  of  oil  the  importont 
memory  locations,  A  disk  is  available  for 
$12.95  which  includes  all  fhe  programs 
In  the  book,  599BDSK. 
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Mapping  the  Commodore  128 

Ottis  R.  Cowper 

$19,95 

ISBN  0-87455-040-2 

This  Clearly  written,  comprehensive 
memory  mop  and  programmer's 
guide,  by  the  technical  editor  of  COM- 
PUTEI Publications,  provides  a  detailed 
explanation  of  the  inner  wortcings  of 
the  Commodore  128  computer.  Topics 
include  memory  monagement,  BASIC 
7,0,  I/O  chip  registers,  the  operating 
system,  system  RAIyl,  and  much  more. 
This  is  on  Important  reference  for  both 
BASIC  and  mochine  longuage 
programmers. 
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One  at  me  ABC  PuWishing  Comoonies 


Editors  and  Readers 


Do  you  have  a  question  or  a  problem? 
Have  you  discovered  something  that 
could  help  other  Commodore  users? 
We  tvant  to  hear  from  you,  Write  to 
Gazette  Feedback,  COMPUTErs  Gazette, 
P.O.  Box  5406,  Greensboro,  NC  27403. 
We  regret  that  due  to  the  volume  of 
mail  received,  loe  cannot  respond  indi- 
vidually to  programming  questions. 


Printing  Bio  rhythms 

I  have  a  biorhythm  program  which  was 
originally  written  for  the  PET/CBM 
computer  and  was  converted  to  work  on 
thf  64.  It  only  prints  to  the  screen.  How 
can  I  make  it  print  to  a  printer? 

Ruth  Welzen 

The  CMD  statement  allows  you  lo  divert 
output  to  a  previously  opened  file.  To  send 
output  to  the  printer  instead  of  the  screen, 
you  could  try  adding  this  line  to  the  begin- 
ning of  your  program: 

10  OPEN  1,4:  CMD  1 

Then,  at  the  end  of  the  main  routine, 
add  this  liw: 

499  PR1NT#1;  CLOSE  1 

The  OPEN  statement  opens  a  file  to 
the  printer,  and  CMD  rechanneh  to  the 
printer  all  output  that  wouM  otherwise  go 
lo  the  screen.  If  you'd  prefer  to  see  the  re- 
sults in  upper/lowercase  mode,  change  the 
first  line  to  OPEN  1.4,7. 

This  technique  may  not  work,  how- 
ever. There  are  times  when  CMD  will  fail; 
if  the  GET  statement  is  found  anywhere  in 
the  program,  all  output  after  the  GET  will 
go  to  the  screen  instead  of  the  printer. 

To  I  HSU  re  that  everything  is  printed  to 
the  printer,  you  should  place  the  OPEN 
command  at  the  beginning  and  then  go 
through  the  program,  changing  all  occur- 
rettces  of  PRINT  to  PR}NT#1,  (be  sure  the 
comma  follows  the  number  1).  To  send  out- 
put back  to  the  screen,  change  the  first  liyie 
to  OPEN  1,3.  The  screen  is  device  3. 

This  technique,  too,  may  not  work.  If 
the  program  POKEs  the  biorhythm  chart 
directly  to  the  screen,  there  are  no  PRINT 
statements  to  intercept. 


GAZETTE  Disk  Problems? 

I  own  both  a  64  and  a  portable  SX-64. 
The  GAZETTE  Disks  work  as  they  should 
on  the  64,  but  not  on  the  SX-64.  Some  of 
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the  programs  load  OK,  but  then  the 
screen  goes  blank.  Is  there  some  modifi- 
cation that  I  can  make  to  use  the  pro- 
grams on  my  portable  64? 

Tony  Vecchi 

When  you  turn  on  the  64,  the  screen  is 
blue.  The  SX-64  starts  out  with  a  white 
screen.  Some  of  the  programs  on  the  GA- 
ZETTE Disk  change  the  character  color  to 
luhite  because  white  on  blue  provides  a 
better  contrast  of  colors,  especially  for 
readers  who  have  their  64  hooked  up  to 
monochrome  monitors  or  black-and-white 
televisions.  But  while  characters  on  the 
SX-64's  white  screen  are  impossible  to  read. 
If  you'll  enter  POKE  53281,6  before 
loading  the  disk  menu,  you  won't  be  fac- 
ing a  blank  screen.  The  programs  should 
run  fine  if  you  change  the  screen  color  to 
blue. 


Snooze  Alarm 

I've  been  using  a  certain  filing  program 
for  over  a  year  and  until  now  I've  been 
very  happy  with  it.  But  I've  run  across  a 
major  problem.  The  more  files  1  have 
stored  in  the  program  the  longer  it  takes 
to  print  them  out.  It  takes  22  hours  to 
print  470  files.  Three  files  will  print,  fol- 
lowed by  a  ten-minute  pause,  then  three 
more  will  print,  and  so  on. 

Is  there  a  way  to  speed  up  this  pro- 
cess? It's  hard  to  sleep  with  a  printer  in- 
terrupting every  ten  minutes. 

Gary  Ciuffetelli 

Not  knowing  more  about  how  the  program 
runs,  we  can  only  guess  at  a  solution. 

First  try  this:  Run  the  program  and 
Start  printing  the  files.  When  the  ten- 
minute  pause  begins,  put  your  hand  on  the 
disk  drive.  Can  you  feel  the  disk  drive  spin- 
ning for  the  whole  ten  minutes?  If  so,  the 
slowdown  can  be  blamed  on  disk  access 
ti!ne.  The  program  spends  the  ten  minutes 
reading  through  the  file  searching  for  the 
files  to  prim.  There's  not  much  you  can  do 
about  speeding  up  the  disk  drive.  You 
might  gain  some  time  ivitb  a  turbo-disk 
type  of  program,  or  by  using  a  128  and 
157]  drive,  or  by  rewriting  the  program  to 
use  relative  files  instead  of  sequential  files. 

If  the  disk  drive  whirs  for  a  while  and 
then  falls  silent,  the  delay  is  probably 
caused  by  something  the  program  is  doing 
slowly.  It  might  be  performing  complicated 
calculations,  in  which  case  you'd  probably 


have  to  rewrite  parts  of  the  program  to 
speed  it  up. 

It  inighl  very  loell  be  a  problem  with 
"garbage  collection"  of  strings.  If  garbage 
collection  is  the  culprit,  you  can  quickly 
and  easily  solve  the  problem  icith  the  short 
machine  language  program  called  "Sanita- 
tion Engineer,'  from  last  month's  "Power 
BASIC"  column. 


Strange  Exponents 

While  using  my  64  for  math  homework, 
1  have  run  into  a  problem.  When  raising 
a  variable  containing  a  negative  number 
to  a  fractional  exponent,  the  computer 
gives  an  ?1  LLEGAL  QUANTITY  ERROR. 
It  does  not  happen  with  constants.  For 
example,  PRINT  -  8  t  .5  will  work,  but 
X  =  -  8:  PRINT  X  T  .5  does  not.  Why  is 
this? 

Guy  Keller 

Computers  follow  a  rule  called  "order  of 
operations"  or  "operator  precedence," 
which  tells  them  which  functions  or  oper- 
ations to  perform  before  others.  For  ex- 
ample, PRINT  3  +  2*7  will  give  you  a 
result  of  17,  not  35,  because  multiplica- 
tion has  a  higher  precedence  than  addi- 
tion. The  result  of  2'  7  is  calculated  before 
the  3  IS  added  in. 

The  up-arrow  function  fTJ  has  a  high- 
er precedence  than  the  negation  (—}  func- 
tion, as  you'll  see  if  you  PRINT  —4  t  2. 
The  64  prints  -16  as  the  answer.  But 
squaring  —4  should  result  in  a  positive 
(not  a  negative)  1 6.  What  happens  is  that 
the  result  of  4*  2  is  calculated  first;  then 
the  minus  sign  is  appended. 

Although  PRINT  -8  T  .5  seetns  to 
work,  you'll  get  an  error  message  if  you  try 
PRINT  (-8)  T  .5.  So  it's  not  a  matter  of 
variables  versus  constants;  it's  strictly  a 
problem  with  raising  a  tiegative  number 
to  a  fractional  power. 

Raising  to  the  .5  power  is  the  same  as 
finding  the  square  root  of  a  number.  The 
square  root  of  —8  would  liave  to  be  a 
number  that  multiplied  by  itself  yielded 
—  8.  But  whenever  you  square  a  real  num- 
ber, the  result  is  positive,  so  there's  no 
such  thing  as  a  square  root  of  a  negative 
number,  at  least  among  the  real  numbers. 
Mathematicians  use  imaginary  numbers 
to  handle  square  roots  of  negative  num- 
bers, but  your  64  isn't  built  to  handle 
imaginary  numbers. 
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Running  a  software  company 
is  no  picnic.  We  have  to  do  major 
calculations  every  day.  Things 
like  payables  and  receivables. 
Taxes.  Budgets.  And  lord  only 
knows  how  many  quarterly 
cost  projections. 

That's  why  we  developed 
geoCalc.  The  sj^readsheet 
program  for  GEOS-equipped 
Commodores. 

You  see,  we  not  only  sell 
software  for  Commodores, 
we  actually  use  them  in 
our  own  offices.  So  when 
Lee  needs  to  project  in- 
ventory costs,  or  Brian 
wants  to  figure  employee 
bonuses,  tne  first 
thing  they  do  is  load 
upgeoCalc. 

The  very  same  spread- 
sheet you  can  use  at  home  for 
figuring  finances,  mastering  math 


mysteries  or  personal  production 
predictions. 

With  geoCalc,  you  get  112 
columns  and  256  rows  to  fill  with 
all  kinds  of  text  and  numbers. 
And  formulas  that  range  from 
simple  addition  to  arctangents 
and  cosines  thai  could  knock  any 
physicist  cold. 

Berkeley 
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The  brightest  minds  are  working  at  Berkeley. 


There  are  investment 

functions.  Averages.  Even  a 

random  number  generator. 

And  writing  your  own 

formulas  is  as  easy  as,  umm. . . 

one,  two,  three. 

With  mouse  in  hand,  you 
can  zip  all  over  the  huge 
spreadsheet,  solving  'what 
f '  questions  with  a  few  quick 
clicks.  Questions  like,  "If 
Sheila  takes  the  waitress  job, 
how  much  can  we  expect  our 
taxes  to  increase?"  Or  "How 
much  faster  will  the  Chevy  go  if 
we  rip  out  the  muffler  and  the 
back  seat?" 

No  matter  what  the  problem, 
if  it  has  to  do  with  numbers, 
geoCalc  can  solve  it.  Fast. 
So  if  you  notice  a  need  to 
decimate  digits,  consider 
crunching  them  with  geoCalc.  We 
rely  on  it  for  our  business.  In  fact, 
we  couldn't  manage  without  it. 


To  order  call  1-800-443-0100  exL  234 
geoCalc  $49.95 

(California  residents  add  6.5%  sales  tax. ) 
S2.5()  US/$,S.,')()  ForeiKn  for  shipping  and 
handlinij.  Allow  six  weeks  for  delk'ery. 


A  Program  Rewrites  Itself 

1  am  not  very  knowledgeable  where 
computers  are  concerned,  so  I  don't  real- 
ly know  how  to  ask  this  question.  En- 
closed is  a  program  where  line  80  should 
read  NEXT]  instead  of  NEXTG  and  the 
G  in  line  75  should  be  a  semicolon.  If  1 
correct  these  two  lines,  then  run  the  pro- 
gram, the  Gs  come  back.  Why? 

Roderick  Moore 

Screen  memoiy  takes  up  1000  bytes  at  lo- 
cations 1024-2023  on  the  64.  If  you  POKE 
to  any  one  of  these  bytes,  a  character  ap- 
pears in  the  corresponding  spot  on  the 
screen,  just  beyond  the  screen,  from  loca- 
tions 2049-40959,  you'll  find  the  memory 
that  holds  BASIC  prograrfis. 

There  are  two  places  in  your  program 
where  the  line  POKE  Q,71  appears.  From 
the  way  the  variable  Q  is  calculated,  it's 
clear  that  the  purpose  of  the  POKE  is  to 
put  a  graphics  character  on  the  screen. 
But  at  some  point,  the  variable  Q  is  as- 
signed a  value  that's  past  the  end  of  screen 
memory,  in  the  realm  of  the  BASIC  pro- 
gram. Since  the  number  71  is  the  ASCII 
code  for  the  letter  G,  the  result  is  spurious 
Gs  sprinkled  throughout  your  program. 

One  way  to  solve  the  problem  is  to 
trace  through  the  program  by  hand  and 
figure  out  how  the  variable  Q  is  changed 
by  various  lines  in  the  prograjn.  Another 
debugging  technique  that  might  take  less 
time  is  to  insert  the  following  commands 
on  a  separate  line  before  the  POKE  state- 
ments: 

117  PRINT  Q:  IF  (Q<1024)OR(Q>2023> 
THEN  STOP 

By  watching  the  values  of  Q  change, 
you  may  be  able  to  figure  out  where  the 
program  has  gone  astray.  When  you've 
figured  out  what  went  wrong,  you  can  fix 
it  and  remove  the  line  above. 


Converting  To  The  128 

I  recently  upgraded  from  a  64  and  1541 
to  a  128  and  1571  and  have  a  few 
questions. 

I  have  a  simple  BASIC  program  for 
the  64  that  uses  POKE  211,X  and  POKE 
214,Y  to  locate  the  cursor  before  printing 
the  result  of  a  problem.  The  POKEs 
don't  work  properly  in  128  mode,  and 
I'd  like  to  know  the  equivalents. 

Second,  I  understand  that  the  128's 
CP/M  mode  is  fully  compatible  with  the 
Kay  pro  IV.  But  I've  seen  a  spreadsheet 
program  that  leaves  many  zeros  on  the 
screen.  Is  it  possible  that  an  updated  ver- 
sion of  CP/M  will  cure  this  problem? 

Finally,  I  have  plans  to  use  a  Sony 
monitor  with  my  128  and  would  like 
technical  details  about  the  pinouts.  A 
technical  spec  sheet  is  enclosed. 

Jacob  Philip 

To  move  the  cursor  to  a  specific  x  and  y 
position  on  the  128,  you  may  use  the 
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CHAR  command— CHAR  1,X,Y  for  ex- 
ample. Although  CHAR  seems  to  have 
been  created  to  put  text  on  the  hi-res 
screen,  it  also  works  as  a  sort  of  PRINT- 
AT  command  on  both  40-  and  80-column 
text  screens.  You  could  also  use  the  Kernal 
PLOT  routine  BANK15:  SYS  65520,0,Y,K,0. 

You  may  not  be  able  to  solve  the 
problem  you're  having  with  the  Kay  pro 
program.  The  standard  defined  by  CP/M 
provides  a  set  of  entry  points  for  routines 
that  print  to  the  screen,  read  and  write  to 
the  disk,  and  so  on.  As  long  as  the  program 
uses  these  BIOS  and  BDOS  calls,  it  should 
work  in  CP/M  mode  on  your  128.  But 
some  progratns  don't  use  the  standard  en- 
try points;  routines  can  be  written  that 
take  advantage  of  machine-specific  fea- 
tures of  a  computer.  The  programmer 
trades  compatibility  for  speed.  This  may 
be  the  case  with  the  spreadsheet  you  have. 
In  other  ivords,  it's  not  realty  a  CP/M 
program;  it's  a  Kay  pro-only  program. 

The  technical  page  you  included 
about  the  monitor  mentions  PC/PCjr  com- 
patibility. Since  the  1 28's  SO-colutnn  RGB 
port  is  the  same  as  the  IBM  PC's  RGB  port, 
you  should  be  able  to  use  a  cable  that  is 
labeled  as  being  IBM-compatible. 

Plus/4  Reference 

1  am  an  owner  of  a  Plus/4  computer. 
Since  there  is  so  little  software  available 
for  my  computer,  1  often  try  to  translate 
64  programs.  One  problem  1  have  is 
that  I  don't  know  how  to  find  the  vari- 
ous ROM  routines.  Do  you  know  of  any 
source  of  these  routines? 

Martin  Gelb 

One  book  that  seems  to  have  most  of  what 
you  need  is  The  Programmer's  Refer- 
ence Guide  for  the  Commodore  Plus/4 
by  Cyndie  Merten  and  Sarah  Meyer.  It  is 
published  by  Scott,  Poresman  and  Compa- 
ny, Glenview,  Illinois. 

A  Random  Choice 

I've  made  a  program  in  which  I  want  to 
use  real  random  numbers.  I've  read 
somewhere  that  1  should  use  RND(TI), 
but  in  almost  all  program  listings  that 
I've  seen,  the  programmer  uses 
RNDCl).  Which  should  I  use  and  why? 
Stefan  Roos 

The  number  inside  parentheses  is  called 
the  arguffient  and  it  determines  the  types 
of  numbers  returned  by  the  RND  function. 
The  random  function  responds  differently 
to  three  types  of  arguments — positive, 
negative,  and  zero. 

RND(O)  returns  a  number  generated 
from  certain  hardware  locations  in  the  64. 
The  range  for  these  nutnbers  is  limited,  so 
RND(O)  doesn't  make  a  good  random- 
number  getterator. 

A  positive  norizero  value,  such  as  1, 
returns  a  number  generated  from  a  se- 
quence of  random  numbers.  These  num- 


bers are  very  close  to  being  truly 
random— that's  why  RND(l)  is  used  so 
often.  But,  at  power-up,  RND(l)  always 
begins  the  same  sequence  of  nutnbers.  The 
solution  to  this  problem  is  to  use  a  nega- 
tive argument  for  RND  at  the  start  of  a 
program. 

A  negative  argument  always  starts  a 
new  sequence  of  random  numbers.  The 
satne  negative  number  always  starts  the 
same  sequence  of  numbers — this  can  be 
used  to  your  advantage  while  you're  de- 
bugging your  program.  If  you're  program- 
ming a  game,  you  don't  want  the  same 
sequence  of  random  numbers  to  appear 
each  time  the  player  turns  on  the  com- 
puter. A  procedure  that  starts  with  an  un- 
predictable random'number  sequence  is 
to  use  RNDi—Tl)  once  at  the  start  of  a 
program  to  select  the  sequence  of  num- 
bers. Aftenvards,  use  RND(l).  This  proce- 
dure uses  the  system  timer  to  select  the 
random-number  sequence. 

A  String  Full  Of  Nothing 

I'm  writing  a  program  on  my  128  using 
80  columns  and  I'm  having  a  problem 
handling  arrays.  If  no  data  is  entered  in 
an  array,  the  data  doesn't  stay  where  I 
put  it.  The  first  time  through  the  pro- 
gram, everything  is  where  it  should  be. 
On  each  subsequent  reading  of  the  se- 
quential file,  data  shifts  to  the  left  to  fill 
any  empty  arrays. 

One  more  question:  When  I'm  in 
CP/M  mode,  using  my  1650  modem 
and  a  program  called  IMP.COM,  I  can't 
get  through  to  any  BBS,  The  modem 
works  fine  in  64  mode.  A  friend  told  me 
that  CP/M  modems  work  only  with 
RS-232-type  modems.  Do  I  need  to  buy 
a  Hayes-compatible  modem? 

Vicki  Hayden 

When  you  create  an  array  using  DIM,  nu- 
meric arrays  are  initialized  to  zeros,  and 
string  arrays  are  initialized  to  null  strings. 
A  null  string  contains  no  characters;  it's  a 
string  full  of  nothing.  If  you  open  a  sequen- 
tial file  and  write  a  null  string  to  it,  you're 
writing  nothing  at  all  to  the  file.  A 
PRINT#  statement  generally  adds  a  car- 
riage return~CHR$(13)^after  each  string 
or  number,  so  if  you  examine  the  contents 
of  the  file,  you'll  see  a  CHR$(13)  only 

We  experimented  a  bit  with  sequen- 
tial files  and  discovered  that  INPUT# 
doesn't  like  null  strings.  For  example,  if 
you  PR1NT#  "ABC"  followed  by  a  null 
string  and  then  "DEF",  and  read  through 
the  characters  (with  GET#),  you'll  see  65, 
66,  67, 13, 23,  68,  69,  70, 13— three  ASCII 
characters  for  ABC,  a  13,  nothing  for  the 
null  string,  another  13,  then  three  ASCII 
characters  for  DEF,  followed  by  a  carriage 
return. 

If  you  INPUT*  from  the  file,  you'll 
receive  an  ABC  and  a  DEF,  but  no  null 
string.  This  is  true  in  both  64  and  128 
modes. 
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Having  thousands  of  facts  is  one 
thins.  Finding  the  ones  you  need  is 
anotner.  Which  is  why  you  should 
consider  buying  geofile.  The 
easy-  to-  use  database  manager  for 
GEOS -equipped  Commodores. 

WTiether  they're 
receivables  or  reci- 
pes, once  you  have 
geoFile,  you  can  fly 
through  facts  in  sec- 
onds, clicking  and 
picking  the  ones  you 
want,  just  the  way 
you  want  them. 

It  s  as  simple  as  fill- 
ing out  a  form. 

The  geoPlle  "form"  organizes  all 
kinds  of  information.  Like  names, 
numbers,  rates  of  objects'  accelera- 
tion when  dropped  from  two-story 
buildings — you  name  it.  As  much  as 
you  can  fit  on  a  printed  page. 
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Once  your  data  is  in,  the  real 
fun  begins. 

^  You  want  names  of  bus  drivers? 
From  Arizona?  Under  five  foot  six? 
Between  the  ages  of  33  and  35?  With 
incomes  of  $22,396  or  more?  Who 
sneezed  in June? 
Just  click  your 
mouse  and  watch 
geoFile  go  to  work. 
Searching.  Sorting. 
Comparing  and  listing 
the  data  alphabetically. 
Ornumerically.  Or  in 
whatever  priority  your 
form  specifies. 
You  can  put  the  data 
into  form  letters  and  lists  with  geo- 
Meme.  Or  into  math  functions,  with 
geoCalc.  Or  if  you  really  want  to  get 
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fancy,  you  can  display  your  infor- 
mation graphically  with  geoChart, 

And  geoFile  does  it  all  in 
seconds. 

Now,  with  all  that  in  mind,  what 
are  you  going  to  do — spend  a  few 
bucks  on  geoFile? 

Or  spend  all  night  wishing  that 
you  had? 


To  order  call  l-S00-443-010()  ext.  234 

geoFile  $49.95 

(California  residents  add  fj.5%  sales  tax.) 
$2.50  US/S5.50  Foreign  for  shipping  and 
handling.  Allow  six  wucks  for  delivery. 
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The  brightest  minds  are  working  at  Berkeley. 
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Whether  you're  buildinf^  an 
argument  or  just  hammering 
out  a  memo,  any  project  looks 
better  when  you  put  it  together 
in  Writer's  Workshop.  The 
supercharger  tliat  powers  your 
GEOS-equipped  Commodore 
tlirough  even  the  most  wrench- 
ing assignments. 

Sharpen  your  skills.  The 
first  thing  to  do  in  the  Worksliop 
is  plug  into  geoWrite  2.0,  which 
contains  all  the  brand  new  tools 
you  need  to  hone  any  rough 
concept  into  a  well-crafted 
document. 

You  get  headers.  Footers. 
Subscripts  and  superscripts. 
You  can  center  your  text.  Right 
justify.  Full  justify.  And  nail 


down  formatting  problems  with 
variable  vertical  spacing  and 
adjustable  margins. 

The  Workshop  cuts  down 
on  your  manual  labor,  too.  With 
one-stroke,  "shortcut"  keyboard 
commands.  They  keep  your 
hands  off  the  mouse  so  you  can 
keep  your  mind  on  your  work. 

In  fact,  there's  a  complete 
set  of  heavy-duty  accessories 
that  not  only  strengthen 
your  writing,  but  reinforce  its 
structure,  as  well. 
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Replace  old,  worn-out 
parts.  You  can  build  anything 
with  Writer's  Workshop.  And 
repair  old  stuff,  too.  Just  decide 
which  parts  have  to  come  out 
and  which  new  ones  go  in. 

Then  hit  the  key  and  stand 
back. 

Instantly,  the  "search  and 
replace"  drills  through  your  old 
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THE  EASTER  BUNNY: 
Rodent  of  Reality  or  Man-Made 
Myth? 


The  conclusion  is  not  oenain, 
mounting  scientific  evidence  now  indicates 
that  the  egg-bciring  Easter  Bunny'  we  all 
loved  as  children  may  indeed  be  as  real  as 
we  had  hoped. 

Although  traditionally  reclusive,  the 
bashful  bunny  has  been  sighted  with 
hicttasing  frequency,  over  the  past  five 
years.  As  illustrated  in  Figure  6,  the  annual 
number  of  sightings  has  steadily  grown 
from  a  low  of  1 .876  in  19S2  to  over  5346 
so  far  this  yeiir. 


text,  replacing  worn-out  words 
and  phrases  with  your  brand 
new  ones. 

For  more  serious  cases,  hand 
the  job  over  to  the  Workshop  s 
Text  Grabber.  It  takes  text  from 
several  word  processors — like 
Paper  Clip^"  — and  lets  you  over- 
haul them  with  new  GEOS  fonts, 
formats  and  graphics. 


NEW 
EVIDENCE 
ABOUNDS 


"The  problem  i.'sn't  so  much  the 
bunny,  as  it  is  the  eyewitnesses,"  adds 
Dr.  Dougheny,  "Many  of  Ihem  are 
unreliable,  wiJi  nothing  lo  show  for  their 
claims  except  for  big  baskets  of  chocolate 
eggs',  leading  us  to  beleieve  we're  not 
dealing  with  a  rabbit  as  such,  but  pe^aps 
an  Easter  Chicken," 

At  first,  the  sightings  were  attributed  to 
aacfcpots  who  saw  The  Easter  Bunny  as 
pan  of  a  religious  ritual.  However,  since 
The  Easter  Bunny  has  been  seen  by  adults 
as  well  as  children,  scientists  have 
become  less  skeptical. 

In  fact,  as  Dr,  Llevano  points  out, 
"The  Easter  Bunny  must  be  taken 
seriously  by  everyone  from  school 
children  to  the  President  of  the  United 
Slatfts." 


A  few  more  built-in 
features.  Every  project  leav^es 
the  Workshop  looking  beautifully 
finished,  too.  Because  it  not 
only  comes  with  LaserWriting 
compatibility,  there's  even  a 
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LaserWriter  for  you  to  print  on. 
You  simply  upload  your  files 
to  QuantumLink.'"  Then  they're 
printed  and  mailed  back. 
Convenient,  or  what? 
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Of  course,  you  don't  want  to 
keep  good-looking  documents 
like  this  to  yourself.  So  we  built 
in  geoMerge.  Which  customizes 
your  geoWrite  form  letters  to 
people  on  your  mailing  lists, 

So  if  your  plans  call  for  some 
real  masterpieces,  do  something 
really  constructive  about  it.  Call 
your  software  dealer  and  requisi- 
tion Writer's  Workshop. 

Who  knows?  You  just  might 
build  a  name  for  your  self. 


To  order  call  1-800 -443 -0100  ext.  234 
Writer's  Workshop  $49.95 

(Qiliforni;i  rosidcnls  ;idd  ().5%  salts  Uut.) 
%'2..ti{)  US/$5..W  FordKii  for  shippinj^ ;ind 
liandlinK.  Alkw  six  weeks  for  (lt;liv<;ry. 
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The  brightest  minds  are  working  at  Berkeley. 


A  couple  of  solutions  are  available. 
The  first  is  to  avoid  writing  a  null  string  if 
you're  going  to  use  ]NPUT#  to  read  the 
file.  Instead,  send  some  character  to  indi- 
cate a  null  entry.  INPUT  and  /^fPL/T#  ig- 
nore leading  spaces,  so  don't  send  a  space. 
You  slwuld  be  able  to  use  any  other  charac- 
ter— including  a  siiifted  space,  CHR$ 
(160).  The  second  is  to  avoid  using  !N- 
PUr#,  //  you  use  GET#  to  retrieve  one 
character  at  a  time,  you  can  concatenate 
the  string  until  a  CHRS(13)  is  encountered. 

It's  difficult  to  say  what  the  problem 
with  IMP.COM  is.  TItere  has  been  some 
talk  on  telecommunications  services  that 
an  early  version  of  that  program  worked 
only  with  1200- baud  modems,  which 
could  be  one  source  of  difficulty.  Another 
possibility  is  that  the  program  dials  loith 
Hayes-type  commands  (ATDT  or  ATDP). 
}f  this  is  the  case,  you'll  have  to  dial  the 
number  yourself  instead  of  relying  on  the 
program  to  dial. 

There's  another  terminal  program  for 
CP/M  mode  called  MEX.COM.  It  does 
work  loith  300-baud  modems,  but  before 
you  begin,  you  have  to  type  SSET  1 650  or 
SSET  1660,  because  the  version  we've 
seen  defaults  to  the  1200-baud  1670  mo- 
dem. You  may  have  to  use  an  overlay  for 
IMP  or  a  command  that  sets  the  speed  to 
300  baud. 


Who's  in  Charge  Here? 

!  have  a  64,  a  1541  disk  drive,  an  Epson 
RX-80  printer,  and  a  Turboprint/GT  in- 
terface. In  using  the  Homeward  soft- 
ware, my  son  wrote  a  multipage  report 
with  top,  bottom,  and  side  borders  de- 
fined according  to  the  Homeward  in- 
structions. When  the  report  was 
printed,  the  first  page  was  OK,  but  each 
succeeding  page  went  beyond  the  bot- 
tom border  and  crossed  over  the  page 
serrations. 

When  I  initially  set  up  the  printer 
and  interface,  1  set  the  DIP  switches  by 
the  instructions.  1  did  find  that  I  had  to 
set  switch  2-3  in  the  printer  to  Off  to 
prevent  double-spacing  because  the 
computer  controls  the  linefeed.  The  test 
program  built  into  the  printer  worked 
perfectly  across  multipage  prints,  rec- 
ognizing the  end  of  the  page  and  going 
to  the  next  page. 

Is  the  software  at  fault?  Is  it  the  in- 
terface? Or  did  my  son  program  the 
borders  incorrectly? 

K,J,  Haltiner 

Titere  arc  a  couple  of  solutions  to  your 
problem.  But  first  here's  an  explanation 
lohicb  applies  to  printers  and  interfaces  in 
general. 

When  the  printer  finishes  printing  a 
line,  two  things  need  ta  happen:  The 
printhead  should  move  to  the  beginning  of 
the  line,  and  the  paper  should  advance 
one  tine.  Traditionally,  a  carriage  return 
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(CR)  only  moves  the  printhead  to  the  be- 
ginning of  the  line  it's  on.  It  can  thus  be 
used  to  print  a  line  and  go  back  to  the  be- 
ginning to  underline  or  overstrike  various 
characters  that  are  already  printed.  A  sep- 
arate linefeed  (LF)  character  causes  the 
paper  to  move  up  a  line.  The  ASCII  codes 
for  CR  and  LF  are  CHR$(13)  and 
CHR$(10),  respectively. 

Commodore  printers  and  screens  use 
only  a  CR  at  the  end  of  a  line.  In  this  case, 
CHR$(13)  means  move  ta  the  beginning  of 
a  line  and  move  to  the  ne.xt  line.  It  also 
means  you  need  to  add  a  linefeed  when 
you  print  something  to  the  printer. 

lite  printer,  the  interface,  and  the 
computer  are  all  programmable.  There  are 
a  variety  of  ASCII  codes  you  can  use  to 
send  commands  to  each  of  them.  In  addi- 
tion, printers  and  interfaces  generally 
have  rows  of  DIP  switches  you  can  set  to 
create  various  effects. 

All  three  devices — the  computer,  the 
interface,  and  the  printer— are  capable  of 
adding  the  linefeed.  The  question  is,  who's 
in  charge?  If  no  device  adds  a  CHR$(10), 
everything  will  print  on  the  same  line.  On 
the  other  hand,  you  could  have  a  program 
that  sends  a  33  plus  a  10.  The  interface 
stTS  the  13  and  adds  another  CHR$(10), 
and  the  printer  says  to  itself  "Aha,  a  13 
just  arrived.  I'd  better  add  a  linefeed."  In 
this  case,  you'd  have  triple  spacing. 

It  doesn't  really  matter  which  device 
adds  the  linefeed,  as  long  as  one  (and  only 
one)  does  so. 

The  same  idea  applies  to  skipping 
over  the  perforation  at  the  end  of  the  page. 
You've  indicated  that  the  printer  is  set  to 
skip  over  the  perforation.  The  printer 
keeps  a  tally  of  how  many  lines  have  been 
printed  so  far.  When  the  page  is  nearly 
full,  it  skips  ahead  a  few  lines  to  start  a 
new  page. 

The  problem  is  thai  your  word  pro- 
cessing program  is  doing  the  same  thing. 
When  it  approaches  the  bottom  of  a  page, 
it  sends  some  blajik  lines.  In  the  mean- 
time, the  printer  has  also  decided  to  move 
to  the  next  page  and,  when  it  gets  there, 
starts  printing  the  blank  lines  the  com- 
puter has  sent. 

You'll  have  to  decide  who's  in  charge 
of  skipping  over  the  perforation  belioeen 
pages.  If  it's  the  printer,  then  set  the  word 
processing  program  to  have  no  margin  at 
the  top  or  bottom,  if  the  word  processor 
controls  the  margins,  then  you'll  have  to 
turn  off  the  automatic  paging  feature  of 
the  printer.  Ct 


\?i££  izzihiiCt  £^orttva\£.,  Unc. 


SUPER  DISK  LIBRARIAN 

A  tull  featured  disk  cataiogincf  and  library 
system  for  the  C128.  With  one  keypress  afl 
programs  on  a  disk  are  catafoged  and  a  fadei 
printedl  Catafog  up  to  1000  dist(S  and  15,200 
program  names!  Operates  in  fast  mode  with  80 
coiumn  dispiay.  Catalogs  64, 128 8  CP/M  Pius 
formatted  disi<  directories.  Reads  evenheaviiy 
protected  disksl  Printer  output  includes  iibrary 
index,  fuil  iibrary  report,  master  program  hst, 
category  program  fist  &  disi<  labels.  Also 
contains  tufi  feafured  distt  utifities  seclion 
incfuding  afl  C8M  DOS  commands  plus  rename 
a  disk,  copy  protect  a  disk,  change  disit  format 
without  affecting  data  &  much  morel  Fully 
documented.  Organize  your  disk  library  & 
more  for  onfy  S29.95' 

1541/1571  DRIVE  ALIGNMENT 

Avoid  costfy  repair  tijiisl  Insure  maximum 
performance  from  your  disk  drive.  154f/1571 
Drive  Afignmenf  diagnoses  &  reports  the 
alignment  condition  of  the  disk  drive  as  you 
perform  adjustments.  An  on-Screen  help  menu 
is  avaifable  whiie  the  program  is  running.  Full 
documentation  includes  section  on  how  lofoad 
alignment  program  even  when  the  disk  drive  is 
badfy  misafigned!  Easy  to  use.  Auto-boots  to 
ali modes.  WorksonlMI,  1571  in154fof  157f 
mode,  C64,  Cl28  in  either  64  or  123  mode.  Don't 
wait  weeks  lor  therepair  servicef  Perform  your 
own  alignment  in  minutes!  More  features  than 
the  competition  and  a  better  price!  Only  S34  95' 

PROGRAMMER'S  NOTEBOOK 

Programmers  Notebook  uses  indexed  fifes  to 
maintain  records  of  magazine  arficfes,  short 
roufines.  interesting  tips  &  tricks,  ft  efiminates 
the  need  to  mainfain  a  notebook  near  the 
computer  whife  programming,  ff's  different 
from  the  typical  indexing  program  because  it 
stores  not  just  the  location  of  fhe  material,  but 
the  material  itself  plus  a  user  comment  line  for 
special  notes  about  the  record.  Very  last 
search  &  Display  (about  3  sec.  for  740  records). 
Program  is  menu  driven  &  has  full  printer 
capability  Keep  hack  of  those  important 
subroutines!  for  x^z  C128  5  f57I.  Disk  -  S19  95 

MUSIC  OF  THE  MASTERS 

Free  Spirit's  Music  of  the  Masters  series  is  a 
must  for  all  music  lovers.  Anhour  of  classical 
music  per  disk  for  the  C64  orC12B  in  64  mode. 
Mutlc  ot  the  Misters  I  ■  Handel,  Haydn.  Mozarl, 
Beethoven,  Bach  &  many  others' 
f^utlc  of  the  Masters  ff  ■  Minuets,  waltzes, 
sonatinas    &    more    from    Bach,    Btahms, 
Beethoven,  Chopm,  Schuberf  S  many  others 
Music  of  the  Masters  fll  -  Mostly  Mozarl 
Music  ol  fhe  Masters  IV  -  Best  of  Bach 
IHusIc  ol  fhe  triasfers  U  -  Popufar  themes  from  the 
greatest  &  best  known  works  of  the  Masters. 
S9.95  per  disk,  2  for  S17.95,  3  for  S24.95.  4  for 
S31.95.  afl  5  for  onfy  53.95! 

Tlie  Winning  Edge  ■  The  most  comprehensive  S 
amazing  casino  craps  program  ever  oflered  (or 
the  C&1'  Disk  -  S19.95 

FREE  SHIPPING  fi  HANDLING!  Illinois  residenis 
add  8°t  sales  tax.  Send  check  or  money  order 
to: 

Free  Sprit  Softwire.  Inc. 

538  S.  Edgewood 
La  Grange,  IL  60525 


AREVDU 
SEARCmiG 


lORnHENDS? 


If  you're  finding  it  increasingly 
difficult  to  find  anything  at  all, 
maybe  it's  time  you  found  out 
about  geoDex.  The  GEOS-com- 
patible  directory  that  generates 
mailing  lists.  Prints  address 
labels.  And  sorts  out  all  sorts  of 
things  for  your  Commodore. 

TVy  directory  assistance. 
With  a  little  help  from  geoDex, 
you  can  call  up  a  directory 
organized  from  any  three  catego- 
ries you  choose.  Which  means 
you  can  list  your  friends  by  name, 
telephone  number  or 
almost  anything  else 
that  can  be  assigned 
its  own  three- 
character  code. 

Like  "MEN"  for 
guys  you  know.  Or 
"GRL"  for  girls  you 
know.  Or  "FOX"  for  girts  or  guys 
you'd  like  to  know. 

But  no  matter  how  you  choose 
to  categorize  them,  if  you  can 


^  ¥^ 

point  and  click  a 
mouse,  you  can  call 
up  any  list  of  friends 
with  geoDex's  easy- 
to-read  graphics. 

Our  most  in- 
viting feature.  Of 
course,  once  you've 
gotten  your  friends 
organized,  tlie  next  thing  we 
recommend  you  do  with  geoDex 
is  really  very  simple. 
Throw  a  party. 
You  see,  geoDex  comes  with 
geoMerge,  a  mail 
merge  program  that 
customizes  form  let- 
ters, announcements 
— even  party  invita- 
tions— with  the 
names  and  addresses 
stored  in  geoDex. 
First  you  write  the  letter  with 
geoWrite.  Then  you  select  a 
list  from  geoDex. 

■J  Berkeley 
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Put  them  both 
together  with 
geoMerge  and  it's 
toga  time! 

The  search  is 
over.  So  if  you're 
tired  of  looking 
for  friends,  waltz 
right  down  to  your 
software  dealer  and  ask  him  for 
geoDex.  We  can't  guarantee  it'll 
win  you  more  friends,  but  it'll  cer- 
tainly keep  you  from  losing  them. 


To  order  cain-800-443-0100  exL  234 
rieoDex  $39.95 

(Ciiliforiiia  residfiils  ;i(ld  iSSt%  siik-s  t;ix.) 

$^.50  US'S5.50  KoR'iHn  far  sliippiiij;  ;iiid 

h;in(iling.  Allow  six  wcfks  for  delivery. 

Li^nrrijii^  n  a  liadcmaik  trf  Cnrrsmtidnrc  FJectronKS,  Lid.  tlFfJS, 
JpilN-K  wrf  \Mt\£^ ^tMurk^  jn^  I r.TJrtwo.es  of  Be^iricy  Sh  JIM ciki 
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Softworks 

The  brightest  minds  are  working  at  Berkeley. 


User  Group  Update 


When  writing  to  a  user  group  for 
information,  please  remember  to 
enclose  a  self-addressed  envelope 
with  postage  that  is  appropriate 
for  the  country  to  which  you're 
writing. 

Send  typed  additions,  correc- 
tions, and  deletions  for  this  list  to: 

COMPUTE!  Publications 
P.O.  Box  5406 
Greensboro,  NC  27403 
Attn:  Commodore  User  Groups 


User  Group  Notes 

The  correct  address  for  the  Edison 
Commodore  User  Group  (ECUG) 

is  Code  8103,  U.S.  Naval  Re- 
search Laboratory,  Washington,  D. 
C.  20375-5000. 

The  Akron  Area  Commodore 
Users  Group  (AACUG)  has 

changed  its  address  to  P.O.  Box 
685,  Akron,  OH  44309. 

The  American  MIDI  Users 
Group  (AMUG)  provides  infor- 
mation about  the  MIDI  and  using 
computers  to  produce  music.  The 
group  operates  a  BBS  network 


called  MidiNet.  Affiliate  chapters 
will  be  set  up  around  the  country 
so  members  can  hold  regular 
meedngs.  Membership  is  free  for 
Level  1  members,  $20  for  Level  2, 
and  $75  per  year  for  Level  3.  For 
more  information,  write  to 
American  MIDI  Users  Group, 
7225  Fair  Oaks,  Ste.  515,  Dallas, 
TX  75231. 

Ministers'  Users  Group  (MUG)  is 

for  any  64  user  who  ministers  to 
others  in  a  church /synagogue 
context  or  is  a  church/synagogue 
worker,  The  purpose  is  to  compile 
and  exchange  informadon  and 


ART  COUKTOR,  EDITOR, 

TIMEKEEPER  &CARD  SHARK 

FOUND  STUFFED  M  BOX. 


Okay,  so  maybe  we're 
being  a  little  dramatic.  But 
when  you  see  how  much 
Deskpack  1  adds  to  your 
GEOS-equipped  Commo- 
dore,  can  you  blame  us? 
jj^r~l      First,  there's  the 
f^Bfe,  Graphics  Grabber.  It 
[Z^_|runs  through  clip  art 


galleries  like  Print  Shop/" 
Print  Master'"  and  News- 
room'"*  and  copies  them  into 
your  GEOS  photo  albums,  so 
that  you  can  use  them  with 
geoWrite  and  geoPaint. 


.,?      The  Icon  Editor  can 
I  replace  your  GEOS  icons 
I  with  whatever  art  you've 
created.  Or  borrowed. 

The  Calendar  lets 
you  book  appointments 
well  into  the  year  9999, 
with  full  monthly  displays  and 
a  memo  reminder. 

And  when  work 
gets  too  boring,  our 

Black  jack  dealer  pops 

up  to  give  you  a  fast  shuffle, 


complete  with  sound  effects. 
Deskpack  1.  It's  not  only 
loaded.  It's  practically 
stuffed  with  practical  stuff. 


>JMI.V    1 

._l 

m 


To  order  call  1-800443-0100  exL  234 
Deskpack  1  $34.95 

(Califorrvb  rL-sidc'nts  add  6.5%  sales  tax. ) 
^M  US/$5,50  Foreign  for  shipping  and 
handling.  Allow  six  weeks  for  delivery, 

OxniTKHtiin''  11 H  trademark  nCtfimrmKl^MT  l^ln.t[tii]i££,  Ltd. 

Pr  I  n[  Sh>  ^  la  J  Lrjtkrmaili  i>i  bnnkrttund  SoTlwajr.  Inc. 

Piinl M*»lci n  i Irii'rTurii <jf  I'niun  Wrfdl,  Irn'.  .NW&P* All* Jl 

tmVmjrk<>rSpiii<biMrdSL>rtW3rr.  [M   CECEi,  [>nfc|udi1xKl 

Itft Jj-L-r  Wt  hMrfV  1  JIT  IraAnBTif*  *•(  I  k-(  k-rH  &"  "f I  Kn^ti. 
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Berkeley 
Softworks 


The  brightest  minds  are  working  at  Berkeley. 


programs  that  can  be  used  in  re- 
ligious work.  The  group  is  open  to 
people  of  ail  faiths  who  are  in- 
volved in  religious  education  and 
ministry.  The  mailing  address  is 
MUG,  9  Lamport  St.,  Vittoria, 
Ont.,  Canada  NOE  IWO. 

New  Listings 


ARKANSAS 


Commodoic  M/llS  Users  Group,  P.O.  Ban  2481, 
Hot  Spnnivi,  AK  719H 


CALIFORNIA 


Cantell  Commodore  64/12B/CPM  M»!I  Users 
Group  (CMUO,  c/o  Cantell  Computer  Services, 
3119  Isabel  Dr.,  Los  AnKfks  CA  ^0065 


COLORADO 


Firal  Unired  Nocturnal  Golden  Uaera'  Service 

(FUNGUS),   1869  West  Campus  Rd.,  Golden, 

CO  Kn4Bl 


INDIANA 


QSI  Alliance  (QS/INKY),  P.O.  Box  1403,  New  Al- 
bany, IN  47150 


Fort  Dodge  Commodore  U»er»  Group,  1606  Sec- 
ond Ave.  North,  Fort  Dodge,  lA  50501 


Kl  NIUCKY 


Christian  County  Commodore  Computer  Club 
(CCCCC),  1611  S.  Main  St.,  Hopkinsvillc,  KY 
42240 

Furchue  C64  User's  Group,  Rt.  1,  Box  209  A,  Cal- 
vert City,  tCY  42029 


MONTANA 


Commodore  Classic  Usei  Group,  P.O.  Bo);  3454, 
Great  Falls,  KU  S9403 


I'lNNSYIVANIA 


VV-B  Commodore  Users  Group,  249  S.  Hancock 
St.,  Wilkes -Bjrre,  PA  18702 


WASIILNGTON 


64/12B  Commodore  Users  Exchange,  P.O.  Box 
1801,  U'alla  Walla,  WA  99362 


WISCONSIN 


Price  County  Computer  User  Group,  Rt,  2,  Box 
532,  Phillips,  Wl  54555 


Outside  the  U.S. 


Giebelstadt  Commodore  Users  Group  (GCUG), 
SFC  Willie  R.  Obic,  P.O.  Box  154,  APO,  NY 
09182 


ALSIRAI  lA 


Melbourne  Commodore  Computer  Club  Inc., 
P.O.  Box  177,  Box  Hill,  Victoria,  31 2S,  Australia 


CANADA 


Fort  Coquillam  Compoter  Club,   1752  Renton 
Way,  Port  Coquillam,  B.C.,  Canada  V3B  2R7 


toro.MiiiA 


Columbia  C-64  Users  Group,  Pedro  Allima  & 
Hcman  Zajec,  A.A.  811 19.  Bogota,  Colombia 
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DO  YOU  HOOK 
GOODONMPER? 


Once  you  load  Fontpack  1    mind.  Lilikdi)  inilKmilBceai- 


intD  your  GEOS-equipped 
Connmodore,  your  papers 
are  never  the  same. 

You  see,  Fontpack  1  lets 
you  feel  mean  and  nasty 
Or  (ogsricAL.  Or  col m 
^(KJ©  @l[?;f]TIL@  and 
good.  And  it's  great  for 
those  times  you're  feeling 
absolutely  childidn. 


So  Fontpack  1  comes  with  a 
total  of  ^€$l>1e$  that 
work  with  your  GEOS 
system. 

You  see,  with  Fontpack  1, 
you're  not  just  writing  a 
statement;  you're  Igggiipj  g 
^MtIImIeMtI  about  your 
writing. 

So  if  you  want  your 


good,  follow  these  simple 
words  of  cuisdom: 

Buy  [Font  pack  1.  op  elSe, 
Fl  ^iend. 


7!)  order  mil 
l-800-44:U)m)  ext.  ZU 
Fontpack  1     $29.95 

(California  residents  add  G.S*?  sales  tax.) 
S2.50  US/$.5.5()  R>reign  for  shipping  and 
handling.  Allow  six  weeks  for  delivery. 

H*«f.>k  ]  ..1.1  lk..il*Vy  S^^•TTk^m■^ra6^™^>l■>^rfJtt■rt,■^^S^p(l*..l^ 


But  sometimes  you  have     papers  to  make  you  look 
important  things  on  youi- 


FONTPACKI 


El  Berkeley 


Softworks 

The  brightest  minds  are  working  at  Berkeley. 


KathyYakat 

Assistant  Features  EdJ^?* 


GRAPHICS 

QomeCtio^ 


It  was  first  conceived  as  primarily  a  computerized  game  sys- 
tern,  with  flashy  color  graphics  and  multivoice  sound.  So  it's 
not  surprising  that  the  Commodore  64's  remarkably  sophisti- 
cated and  versatile  graphics  still  stack  up  well  even  against 
the  neiv  68000-based  computers.  With  the  right  software,  the 
64  is  an  inexpensive  graphics  tool  that's  surprising  in  its  flexi- 
bility and  power. 

engineers  at  MOS  Technology  had 
been  developing  two  remarkable 
custom  chips:  the  VIC  II  graphics 
chip  and  the  SID  (Sound  Interface 
Device)  chip.  When  they  began,  the 
idea  was  to  create  custom  chips  that 
could  form  the  foundation  of  a  first- 
rate  videogame  machine,  not  a  per- 
sona! computer. 

But,  happily,  Commodore 
chief  Jack  Tramiel  changed  his 
mind,  and  headed  the  chips  toward 
what  would  soon  become  the  Com- 
modore 64.  Dozens  of  game  tides 
were  soon  developed  for  it,  there 
were  some  original  designs,  and 
some  programs  were  ported  over 
from  the  Atari  800  computer,  an- 
other graphically  advanced  micro. 


The  Commodore  64's  introduction 
at  the  Consumer  Electronics  Show 
in  January  1982  created  a  sensation 
because  of  the  machine's  excep- 
tional color  graphics,  advanced 
sound  and  music  chips,  and  rela- 
tively low  price  (about  $600  at  that 
time).  No  one  had  yet  put  together 
such  a  package  in  the  emerging 
microcomputer  field. 

Competing  against  the  popu- 
larity of  both  video  arcade  games 
and  the  video  cartridge  system 
(VCS)  game  markets,  the  Commo- 
dore 64  was  itself  a  hybrid  system 
that  started  out  to  be  a  videogame 
machine  even  before  it  was  turned 
into  a  computer.  For  almost  a  year, 
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Other  applications  were  also  creat- 
ed for  it,  making  it  a  good  home 
productivity  and  educational  tool. 
But  it  was  the  abundance  of  graphi- 
cally superior  games  that  helped  to 
spur  sales  tremendously. 

More  than  five  million  Com- 
modore 64s  have  been  sold  now, 
and  much  of  the  reason  still  centers 
on  the  graphics  capabiliries  and  the 
uses  to  which  those  features  have 
been  put  by  software  developers. 

First,  it's  a  superb  game  ma- 
chine, and  games  still  sell  home 
computers.  Second,  many  artists 
and  would-be  artists  have  found 
the  64  to  be  an  innovative  and  ex- 
citing drawing  and  painting  tool, 
thanks  to  the  many  graphics  pack- 
ages that  have  been  introduced 
over  the  years.  And  finally,  the 
Commodore  64 — at  less  than 
$200 — can  be  outfitted  to  function 
as  a  graphics  workstation  for  so- 
phisticated applications  that 
usually  require  equipment  costing 
many  thousands  of  dollars. 
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Better  Graphics 
Means  Better  Games 

Only  with  the  introduction  of  such 
16-bit  personal  computers  as  the 
Atari  ST  and  Con\modore  Amiga 
have  we  seen  better  color  graphics 
for  widespread  consumer  and  busi- 
ness use.  In  fact,  for  the  price,  the 
Commodore  64  is  still  in  many 
ways  the  machine  to  beat. 

But  it's  taken  game  designers 
several  years  to  become  very  profi- 
cient at  using  all  of  the  Commodore 
64's  graphics  powers,  and  for  a 
number  of  reasons. 

First,  familiarity  with  the  ma- 
chine's capabilities  took  time  and 
much  effort.  Whenever  a  new  com- 
puter is  introduced,  it  takes  a  while 
for  potential  superstar  developers 
and  development  teams  to  learn  the 
machine  inside  and  out,  allowing 
them  to  create  the  best  possible 
graphics.  The  learning  curve  varies 
from  computer  to  computer,  de- 
pending on  how  thorough  the  pro- 
grammers' documentation  is,  how 
many  upgrade  stages  a  chip  goes 
through  before  there's  a  "final" 
version,  and  the  accessibility  of 
high-level  programming  lan- 
guages. In  most  cases,  as  with  the 
64,  software  developers  over  time 
learn  to  create  effects  with  particu- 
lar computers  that  the  original  de- 
signers never  envisioned. 

Market  pressure  may  also  have 
played  a  part  in  the  learning  curve. 
The  Commodore  64  was  intro- 
duced at  an  extremely  volatile  time 
in  the  history  of  microcomputers. 
The  heat  was  on  everyone  to  get 
software  out  en  masse  as  fast  as 
possible  to  take  advantage  of  the 
enormous  increase  in  the  number 
of  computer  users.  Instead  of  learn- 
ing slowly  and  carefully,  program 
designers  were  often  required  to 
rush  products  out  the  door  as  soon 
as  possible  to  beat  the  competition. 
That  meant  less  time  for  careful 
study  and  stretching  of  the  ma- 
chine's capabilities. 

That  same  market  pressure 
forced  some  companies  to  quickly 
convert  their  software  programs 
into  Commodore  format  from  other 
computer  versions.  But  what 
looked  best  on  one  computer  didn't 
necessarily  take  advantage  of  the 
64's  features.  Once  designers  start- 
ed focusing  their  attention  on  the 
Commodore  64,  many  found  it  to 


Though  the  Fiexidraw  Light  Pen  Sptcm  is  marketed  primarily  for  business  applica- 
tions, it  is  one  of  the  retnaining  light  pens  available  for  consumer  use.  Colorful  pic- 
tures like  the  one  shoivn  here  can  be  created  by  first  designing  a  high-resolution 
black-and-white  drawing  and  then  adding  color  where  necessary. 


be  an  excellent  game  environment 
with  a  great  deal  of  untapped 
potential. 


...for  the  price,  the 

Commodore  64  is 

still  in  many  ways 

the  machine  to 

beat 


Input  from  graphic  artists  on 
software  design  teams  has  also  con- 
tributed to  better  graphics  in  games. 
The  team  approach  itself  has  made 
a  marked  difference  in  the  quality 
of  the  finished  software  in  many 
cases,  since  it's  a  rather  unusual  in- 
dividual who  embodies  all  of  the 


widely  varied  skills  necessary  to  de- 
velop a  challenging,  visually  ap- 
pealing computer  game.  Artists 
helped  tremendously  in  improving 
the  overall  look  of  a  game. 


Making  Graphics  Accessible 

In  the  early  days  following  the  in- 
troduction of  the  64,  the  only  way 
to  make  a  picture  appear  on  the 
screen  was  by  knowing  a  program- 
ming language  well  enough  to  ma- 
nipulate  colors  and  graphics. 
Except  for  professional  program- 
mers, few  people  cared  to  take  the 
time  to  overcome  these  obstacles. 
The  average  consumer  couldn't  use 
the  computer  as  a  drawing  tool. 

However,  some  software  pub- 
lishers began  introducing  simple 
drawing  and  painting  programs. 
Often  using  joystick-driven  menus, 
these  programs  allowed  users  to  se- 
lect from  a  variety  of  shapes,  lines, 
colors,  and  fill  patterns  to  produce 
their  own  drawings,  (See  "A  Buy- 
er's Guide  to  Commodore  Graphics 
Programs"  elsewhere  in  this  issue.) 

To  make  this  process  easier,  a 
few  companies  introduced  consum- 
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er  versions  of  graphics  input  de- 
vices that  had  previously  been  used 
for  more  sophisticated  professional 
applications.  Light  pens,  for  ex- 
ample— touch-sensitive  hand-held 
pens  that  can  manipulate  objects  on 
the  screen  through  contact  u^ith  the 
front  of  the  monitor — became 
available,  along  with  graphics  tab- 
lets—square- or  rectangular- 
shaped  drawing  tablets  (connected 
by  a  cable  to  the  computer)  that  let 
the  user  make  screen  drawings  by 
drawing  on  the  face  of  the  tablet. 
These  alternatives  to  the  keyboard 
and  to  joysticks  were  often  pack- 
aged with  compatible  paint 
programs. 


Firebird  licensees,  U.S.  distributor  for 
award'wimung  European  software  like 
Elite,  has  introduced  a  Commodore  ver- 
sion o/The  Pawn.  Superb  graphics  and 
depth  of  play  are  making  Firebird  games 
successful  in  the  U.S.,  too. 

Although  these  devices  have 
never  achieved  the  popularity  that 
was  originally  anticipated,  the  ad- 
vanced versions  continue  to  be 
used  by  many  software  developers 
as  well  as  professionals  in  other 
fields  for  more  sophisticated  design 
work. 


Sophisticated  Applications 

Why  these  input  devices  never 
caught  on  in  a  big  way  with  con- 
sumers may  be  traced  to  a  number 
of  factors.  "It  wasn't  the  light  pen  as 
far  as  the  concept  of  data  entry," 
says  Sherry  Kuzara,  president  of 
Inkwell  Systems.  "It  was  the  quali- 
ty of  what  they  were  putting  out 
there.  Depending  on  what  kind  of 
monitor  the  consumer  was  using,  it 
may  or  may  not  have  worked  prop- 
erly. Plus,  because  the  light  pens 
weren't  sophisticated,  the  software 
had  to  be  slow  so  the  pen  could 
keep  up  with  it," 
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Kuzara,  who  has  been  in- 
volved in  the  field  of  electronics  for 
the  last  20  years,  started  Inkwell 
Systems  in  1983  with  the  Flexidraw 
Light  Pen,  developed  for  use  with 
the  Commodore  64.  Setting  the 
pen's  initial  price  at  $149.95  made 
it  difficult  for  her  to  get  the  product 
carried  by  mass  merchandisers  or 
distributors,  since  the  price  of  the 
64  itself  at  that  dme  was  only  a 
hundred  dollars  or  so  more  than 
that. 

"So  we  said  we  have  a  choice," 
says  Kuzara.  "Either  sell  millions  of 
these  things  and  put  in  a  cheap 
light  pen,  or  we'll  have  a  smaller 
share  of  the  market  but  put  out  a 
quality  product  with  a  quality  in- 
strument. We  chose  the  latter.  So 
the  quality  of  the  instrument  is 
very,  very  good.  It  wasn't  a  toy." 

Kuzara 's  choice  was  evidently 
the  right  one.  Inkwell  Systems  is 
still  in  business,  and  the  Flexidraw 
Light  Pen  has  a  respectable  pres- 
ence in  several  large  industries. 


Many  of  the  game  designers  at  Accolade 
Software  have  been  stretching  the 
graphics  capabilities  of  videogames  since 
the  old  Atari  VCS  days.  Here  is  a  screen 
from  the  recent  Commodore  64  release, 
Deceptor. 


Companies  such  as  GE  Weapons 
and  GE  Plastics,  Rockwell,  North- 
rup,  and  Hughes  have  sent  engi- 
neers to  Inkwell's  office  in  San 
Diego  for  demonstrations  because 
they  needed  something  for  circuit 
design  that  was  inexpensive  but 
would  give  them  hardcopy.  After 
seeing  the  precision  work  the  pen 
can  do,  many  of  these  companies 
have  purchased  Commodore  64s 
and  digitizing  systems  and  plotters 
for  their  high-level  design  work. 


A  New  Face 

For  An  Old  Friend 

The  introduction  of  the  Apple  Mac- 
intosh in  1984,  with  its  mouse, 
icons,  and  menu-driven  user  inter- 
face, established  a  new  look  for  per- 
sonal computers  that  also  made  it 
simpler  for  users  to  execute  com- 
mands and  move  around  within  the 
system.  Later,  the  Commodore 
Amiga  and  Atari  ST  followed  suit 
with  similar  interfaces,  and  that 
met  with  consumer  approval. 

Not  to  be  outdone  in  the  new 
graphics-oriented  desktop  environ- 
ment,  designers  at  Berkeley 
Softworks  premiered  a  similar  user 
interface  in  1986  as  a  part  of  its 
GEOS  operating  system  for  the 
Commodore  64,  GEOS  {Graphic 
Environment  Operating  System)  is 
loaded  into  the  64  from  disk,  re- 
placing the  normal  64  operating 
system  with  a  desktop  environment, 
an  opening  screen  with  icons  and  a 
command  bar  with  drop-down 
menus.  Besides  speeding  up  disk 
functions  and  offering  a  simple  joy- 
stick- or  mouse-driven  command 
saeen,  GEOS  includes  two  personal 
productivity  utilities:  geoPaint,  a 
paint  program,  and  gcoWrite,  a 
word  processor.  There  are  also  a  va- 
riety of  optional  software  products 
that  work  within  the  GEOS 
environment, 

geoPaint  functions  much  like 
other  color  drawing  programs,  al- 
lowing you  to  "pick  up"  brush 
widths,  shapes,  lines,  and  fill  pat- 
terns to  create  very  precise  draw- 
ings. Within  that  program  itself, 
there's  a  mini-word  processor  that 
lets  you  enter  text  directly  onto  a 
document,  similar  to  programs  like 
The  Print  Shop  and  The  Newsroom. 

"The  whole  idea  of  being  able 
to  produce  a  document  with  both 
text  and  graphics  is,  of  course,  very 
useful  in  the  home,"  says  Jim  De 
Frisco,  Senior  Project  Engineer  at 
Berkeley  Softworks  and  one  of  geo- 
Paint's  designers.  "It's  very  good 
for  just  general  correspondence  be- 
tween friends  and  for  newsletters 
for  people  who  are  involved  in  dif- 
ferent community  organizations," 

De  Frisco  says  that  school  re- 
ports are  another  application  for 
geoPaint  documents,  "I  remember 
doing  reports  in  school  and  pasdng 
together  hand-drawn  pictures," 
says  De  Frisco.  "The  whole  idea  of 
being  able  to  make  your  reports  and 
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Wjrtfer  Party ,  $25  95 

MouieWakef.. $27  95 

Oo-* __ $29  95 

Rtecn  (or  ihie  Stan $32  95 

Robot  Rascals 129  95 

SkyFoi       $24.95 

ScrTwaraGatdenOtcKas...   $16.95 

Slarltoell   $32.95 

Trm  Leary's  Mind  nirror ....  $24.95 

TiMChdawn  FoolMI $22  95 

Ullma  I „_.„ JM.95 

ij*ma  III „ 137.95 

Ultima  IV ,„ $45.95 

^'.^'V^; 

Championship  Wrailtldj  ..   $27.95 

Movie  Msrister $2295 

Summer  Garnet. $26.95 

Summer  Games  II $26  95 

Super  Cycle $29.95 

Tflmpio  Tntofly $29.95 

VWnlflrGames $27.95 

WonaGames $29.95 

World's  Greatest  Baseeaii  $24  95 
Woilifs  Greatest  Foomail    $29  95 

World  Karate  Cha $22.95 

c..i''  fijTpfife\ 
iM.iltiMErVKprcKJiicte: 

iiRKunui 

Ekle $22.95 

Pawn S27.9S 

r.XFDCOM 

Bailey  Hoo $29.95 

Cut  TlimaH , $22.95 

Deadine „„$25-95 

Enchanter ..„  $25.95 

Hilchtiiker-i  Quids $22  95 

Inlidet     $29  95 

Leather  Goddesses $24  95 

UoonUtI  $24  95 

PtanellBll $26  95 

Soroerer $29.95 

Spelbreakr $29  95 

Suspect $29.95 

Tnnity „..,.  $32.95 

WisMWnger $25.95 

Witness $25.95 

ZorKI $22  95 

Zortill  ™„ — $26.95 

Zwk  in  ..™ $26  95 

IMVt3!CLU€  BOOKS  FOR 
Mr  mfOCOM  GAUE  te.M 

ijVNCKilAt-NKK 

Final  Four  BuheEtull         .   S29  95 

Baid^tbaii.  ihe  Pro  Ga-na    S29  95 

Mit'i(i:j.r:..\(.C!. 

Moplasgue  Baseball $27  95 

Mcro  league  genaraimgr  $2795 
Kfcc'dieeoue  1 905  tearia  $  1 5.95 
MICUOPROSF, 

Acnuet $24.95 

Crtjsade  in  Europe 67  95 

DeoiJOn  tn  me  Desen  .  ...  $27  95 
F.I5SliikeEa«l(  $2195 

Ounihip  SCALL 

Contia  in  Vietnam  ....  SCALL 


Hs.csJAm $S1.55 

Kennedy  Approacft $24.95 

FJATG  Commanaer $24  95 

Siieri  Serves $24  9S 

SoklFlgtit „.„  124  95 

ScnfaeAce  -  $21  95 

Top  Gunmen $C^L 

Bink  Street  Misic  Wffler ..  $27.95 

Bank  Street  Slwylxxili S27.95 

Bop-n-Wreslie $21.95 

Caste  Ckiwer $18.95 

Hal  ley  Project $27.95 

IntfanaJanea $22.35 

indoor  Spcna $22.95 

InSSlraJOf , $21.95 

Ouaka  minus  one $17.95 

Snadowtire. $17  95 

Perfect  Scoro:SAT  prep  ..    $49.95 

Tha  Lon]s  of  Midnight  $17  95 

Call  tor  pfiua  Ofl 

Oltwr  MINOSCAPC  ptoducllt 

Fkjyd  the  Drold $19.95 

Maps  USA $34.95 

Maps  Europe 534.95 

World  1^3 134.95 


Championstup  Boxing S17.9i5 

SIMON  &  SHl.'STER 

Paper  AfTilane  const SCALL 

JKLasser*stnccmeTai  ...  S39  95 
Kermis  Story  Maker  .  .  S19  95 
NY  Timis  Crossvrers  Puille 

Vot  1or2  St4  95 

Sw  Hurler $31.95 

Star  Trek-Kobayashi  alt. ...  S29  96 

Typing  TutCf  III $29  95 

SPiiCntLfJt  HOLOBYTK 

<k6o SCAU. 

SPRINGBOARD 

EartyGsme£ S2G.95 

Easy  As $29  95 

Piece  cf  CaXa  Malh $26  95 

Fkgnt  Simuialof  II $32.95 

Fooltull  $3795 

FS  II  Scenery  disk S15  95 

Jet  S2995 

Night  Mission  Pinhall SCALL 

Pure  Stat  Baseball $37  95 

nsnoom  Hcu^,  Splnrukar^ 
and  SSI  products  in  slocfcll! 

Call  for  Prfcel 


<;.W  U/t'iAUAHUS 

Bank  street  Piter $34.95 

Consullant  $39.95 

Data  Manager $19.95 

Pocket  Filer  64 S2J.01] 

Profile  64 $36.95 

V-Hi  INTEGRATED  PKGS 

Homepak _ $39.95 

Tno $CALL 

Vliaslar  8t $79.95 

1   lil  SPHEADSHEGTS 

Calkil $39.95 

Pocket  Planner  64 $CALL 

Prac1«saic(0)  or  (1) SCALL 

PS,  Pn^gramble  Sprdahl  .     $19.95 
Swiftcak:  64  w.'sideways  ...  S39.95 

Stdwayi „ $19.95 

Viza5tar64 $79.95 

rjw.  WOIU)  PROCESS0R,S 

BankSlree!  Wnter SCALL 

Bank  Siree!  Spelier $34  95 

Cut  «  PaslelEOA)  $12,95 

FleetSyslemfl SCALL 

Font  Master  M $34  95 

KaProOuo     $3295 

Papercip S37  95 

Paperctp  n.'speilpack ,  $4995 

Poi*aiWniet  SCALL 

PccKat  Wnter  Dtcttonary  ...   S19  95 

Spe!lBd!64 S32.95 

Tno ,„ -  SCALL 

WordPro  3*«4 $1495 

Won)t«164 $36  95 

WoPflproGTS SCALL 

Word  Wnlar  64  wrepeller  .    $34.95 
f'INAN<'l.U.  ,t  .VtfT. 

Calltjoi $3695 

Com  Home  Aoct S46  95 


Picasso's  Revenge  wvp^n    SCALL 

PrinlStBp S2595 

Print  Shop  Companion $24.95 

MIS'J.  U.'iltll'ii'ARE 
Estas  pwr  suppfy  l^r  C.£4    $54.95 
Naverone  3  Skit  expander  $27.95 
LiTn-lTIES 

GT4 $22.95 

Cop^  II 64 $2400 

C  Power ,  $6995 

CSM 1541  align $34.95 

Fast  Load $24.95 

MacfiS $Z4.9S 

Merlin  64 $34.95 

Pal  64 - $32.95 

Power  64  - $3295 

Toolbox  64 $59.95 

Ouesi  Stat  manager S34  95 

Vorpai  last  loader $CALL 

Solliync  Pers.  Aoct S32.9S 

Tlmewotks  Etodr.  Checkbk  $1 9.95 
Timevronts  General  Ledger, 
A'fl.A'P.  Payroll.  lnviD7  ea  $4095 
TimeworHs  Money  Mgr S199& 

CADPtC ™_ $3295 

Ctp  Art  I $19  95 

ClpArtll , SCALL 

Graphics  Library  I,  II,  or  111  $  1 5  95 

f^ewirocm.. $34  95 


FHEEUGKTPEN 

w/purchase  o[  Picasso's 

Revenge  Paintirtg  Pfogrom 

S42,35 


yy  tLECTRONIC  ARTS'- 

CLftSSICS    <l»^  O  QC 
OH  SALE  III  «P  I  ^.>7U   EACH 


AtCbOn 

;    Pirtt}alJCoiiitr-S6i 

$>u«f>  Ci1l4i  oi  Gold 

^  WilMc.Cowilruetloa  S«i 


Rjclng  Dtttir.  5*1  j^iVl 
fLvvriorAiflui     'AM 

On*  on  0^110 


To  Of  lift  ii<f  mtth  W»  Ji<x«p(  mon«y  o^ds^ 
cot^■'■  «id  c^och,  p«r$or^al  chso .  Aitow  2  w««kS'  tot- 
[»rv3r.il  chtmk  to  cl«ar 

Shipping;-  $4  00  tot  sotw^.'e  and  acfessaries/ 
SlC  OO^orprintsr^andcolo-f  rncnilcs.'S&OOlQrdi^k 
drives  JindcilharmQni!cir$.<  Add  S^.CQiMrbcix  shipped 
COD.  Call  tat  oibttt  shippng  cKarg«!&.  Additional 
shipping  f«quif«l  on  APO,  FPO,  AK,  Ml,  and  loifsign 
ortj^n. 

Tvrmi;  ALL  PfllCES  REFLECT  CASH 
DISCOUNT.  ADD  1.«S  FQR  MASTERCARD 
OR  VISA.  MiiTj'HiSyror'iWiirrailv  honored  w^h 
cop^D'ounnvDc*  ALL  SALES  ARE  FINAL 
DD^»Ct'VU  iami  r«plac«d  oi  rep^i'rod  al  am  d^scrolcn. 
F*0ni»ylv[iiniArA«idan;9  AiJd  B%  i.a\as  t.\x  Pncc^dnd 
iiiims  itiiUiwl  la 'Cha/igow^lhobt  notice. 


■  H  ir!,roij3h  sona  ovftrsighi  wd  dont  hav* 
lti«  lowest  pr<».  wa  wouvt  apprec^lfl 
lhei[s>porttint¥tobaatrt.  Mwecjri.^j 
w  I  g-al  th  e  ben  o-f  1  o!  ou  r  Federal 
Express  $t-rpping  on  software  pfders 
ever  S  50.00. 

9  Purchase  crder5  5fe3Ccepr«]frOin 

c;u:iaM:Ki  corpcpatrang  an<i  msi tuloni. 
M  Nos^lestajt  onordarsoLilsideo^PA 

■  Buy  M'ithi::an1danc«.  We  honor  mdnii- 
Facturo.rs  v^arranty. 

■  Wff  accept  M»t»rcjid,  V^^^,  COO  and 
meiLordar}.  f^-p^yi^-,    i^^^^ 


VBT 


■j 


INFORMATION  AND 

PA  ORDERS  814-234-223B 


PRINTERS- 


NX-10 

r     PHICt  WCP  TO 


NX-IOC ...SCALL 

NX-15 $349.00 

NL-10C $CALL 

POWERTYPE S259.00 

18cps,  daisywtJoel 


BROTHER  1509 

1^^  1M  CPS  DOT  MATHI1C  r-fiiiian,  ir 
^■f^  CAitnrACi:,  f  iijcrfoii  ancj  TnaCTon 

f  EtO.  45  CP3  NLO  MOOE,  4  3K  BUtFtn. 

Ksf  s  f  psoM  F-x  pniNT  cooes. 


oun  PRice 


Epson  Printers  lyrw.rrany 


La-Qi  

HOMGwnneR  10 
«.fl5 

FX-MB 

RX-IDO 
DX.IO     . 
KS-80  INK  JFT 


$279  00 
ICALL 
$359.00 
JCALL 
S279O0 
KAIL 
SCAU 


CLOSEOUT  SPECIALin 


EPSOW  DK-ia  -''X 

DAlSrwHEEL  PBIMTEH   J      -^'^ 
MiW  low  PfllCE         /   -" 


$179 


nJUKI' 

1 

■w 

igfevaaaimajta 

-- 

^t/KJ^I 

eiMp 

SSlOPii-JljOesccCrlol 

Primer  lotertaeei 

!iriV-350fc'i',!i-;!r.i'.._  .  .   . 

XETecSopcrgfapuli 

XETEC  Slip«B'«l>'>t»  Jf 

SCfttL     - 
tCALL 

SCALL 
SCALL 

PANASONIC 

ALL  NEW  PANASONIC  PRINTERS 
NOW  AVAILABLE!! 

Call  lor  Price  and  Features  of: 
10601,1091!,  and  10921 


TUSSEY  COMPUTER  PRODUCTS  ^T°A.fcVr/c 


STATE  COLLEGE.  PA  16804 


ZMI.  US  FOR  WHMB  IICII  1 


CeiLL  TOLL  FREE 


t  -800-468- 


MONITORS  aiBHC 

coMPOsiTK  rof  Jin 
Call  for  Composite 
Color  Monitors 

MONOCHROME 

ZENITH  1230  grnn  194  00 

OCH-OSTAn  12*  m»d  rtjoMlon 

«nib<r  Qr  grwn , S79.95 

MAONAVOX  8M;  J  ^r  warrinly 

monochrome  mod* S259.95 

THOMPSON  MSI  JVC  mono  moda 
s«pardted  video Sf49.9S 

MODE>i 

VOLKS  eJ  90  300i  1  •■toi.ii ..]  5C  AL  L 

WESTHlDGe  to  95 

MESSEMG6R M!96 

1660 ICALL 

MITEVM3 469.95 

COMPUSERVE  STH  KIT,,,  tl9  9S 

PUVNET  STARTER  KIT,  ,  t1*95 


CMS 


General  Acct  System 

Includes  •  Genera)  Lodger 

*  AcctA  I^clvabli-  "  Billini^ 

StBU^monlA  •  Acctfl  Payable 

•  Check  Wrilinft  •  .loh 

Co^tjnfr  •  Pnyroll 

Pkg.  Prlc«  tor  ■!!  Modulat: 

ClSevtiSiOn  $174  95 

C£4»«fMll  J119  95 


Fontmosler  128.., 
Fontnwstcr  64 ..,, 


SCAU 
$34.95 


VIZASTAR  :v 
VI2AWRITE  SPECIAL 

$29.95 


TCI- leads  Ihuwuyltr 


ILf\KL)U!aVICS 
KHOM  JCl' 

Pkigt  kiia  ihi  diih  drivi  pfut  kiit  liii* 
ui»  19i7l  10  TJiximiia  cooipAlibitnv.  S 
ytv  •HUtkfAY  Qr\  ih«  (n«chKnic43 
ponjon  or  |i^»  Hmrd  Driv4.  1  Vid^ 
vrdi4'iiAry  on  *l*ci;oAct.  i[T^m«didi« 
J'tplaCinitnE  within  1  ya^r. 

MODELS  AVAnjVDLE: 

JCTIDWI.  3.7inb tCAJ.]. 

JCTlOOS.Smb tCAU, 

JCT  1010,1  Oiuli tGAI.l. 

llciilliant)l:tll,l»!ll 
cmII  rurbeil  prlee) 


INFO  DESIGNS 

SALEI!! 

tiinCTii  Ltilt'f.  \tv^r'^  i^4>«J'!f 


M*-»f*i«TH  h.ljf.  * 


$19.95/EA 


PRINTER  PACKAGES 

ALL  PRIhTTERS  l^frERFACE  VVrTH  C-54  or  C12B 

NX-lOa  XETECSUPEeGRAPHIX,...  S279.95 
NX-IO  &  XETEC  SupergraphiK  Jr.  ....  SZ59.95 

PANASONIC  '^^ 

CALL  FOR  PACKAGE  PRICES  ON  ftfeVT^ 
PANASONIC  PRINTERS  AND  INTERFACES 


EPSON                             SCALL  FOR 
LX-86  a.  INTERFACE,.  LOWEST  PRICE 
DX-tO  DAISYWHEEL  & 
XETEC  Suporgraphix  Jr $219,95 

BROTHER 

:1S09  &  XETEC  SUPERGRAPHIX S419,00 


I  SP-lt 

^..  .  SP-IC 


SHIKOSHA 

SWWARRAMTY 

OOOVC... S1 64.95 

SP-1000A  or  SP-10001 ..  $1 99.00 


SUPER  GRAPHOt 
[ntertjKO  vr,*9l(  bufftr 
down  lDa<Ubta  lanla 
SSI  LP  WEST  PRICE 
SUPER  CnflPHIXJR 
pnnror  tnlortico  $49.95 


GEOS $39.95 

Fontpack  I $CALL 

Call  forother  Berkely  Software 


DISKS 


'^ 


'puf  hoi  o>  in 
eONUS  DISKS 

•sson,  ,  $7.45 

DS'OO  ,.  .      (7.95 

NASHUA  DISKS 

5S,''0D $«.9S 

DS,DD WAS 

TUSSEV  DISKS 

SS,'DD J8.45 

OS'DD M.9S 

Call  for  Price  on 

Verballm  and 

.    Mnxell  Ofsks!!     . 


CLOSEOUT 
SPECIAL!! 


Wordpro  3  t  /64 
$14.95 

wtiilc  supply  lasls 


^fodefbund* 

Brodefbur>dPr!n(ShC']j  $2^.9^ 
Pn  nt  Sriop  Cftrnpar^iion  %Z2.9^ 
Graphics  IJti?3ty 

I,  M,  or  131 $16.95 

1 20  sheG!  color  paper ralit 

4-0  Ei.ach  i»ti,  bkj  e ,  Qold     (S.95 

Coriincatfl  MsikK %^.9S 

TfilnlgngCap $32.9S 


III], 


Ptin(master.„.,SZ9.95 
An  Gallery SCALL 

SOLUTION 
UNLIMITEDv 

Icon  Factory.  .  S29. 
MaVw S2S.9&" 


COMMODORE  1S«;: 

SOFTWARE 

For  128  in 

128  or  CPM  modes 

t'ii  r-KOCE.'iSORS 
FLEET  SYSTEM  II  w»tp«ll ,     »47  95 
FLEET  SYSTEM  III »CALL 

JANE tM95 

PAWRCUP  II (CALL 

PERFECT  WRITEH (CALL 

POCKET  WRTER  US  ,„  (CALL 

SUPERSCRIPT  129 (59,95 

VIZAWRiTE129 (CALL 

WORDPRO  129 (59,95 

WORDPRO  1 785  w/spell  ,„.    (CALL 
WDWRITER  12Bw/spall (49  95 

.'.ADSHFj:rs 

CPYX  MULTIPUN $39,96 

PERFECT  CALC (CALL 

POCKET  PLANNER  1!9         (CALL 
SWIFTCALC  12Sw/idwnra„  (49  95 

DATA  il^J^y 

CONSULTANT W9,95 

DATE  MANAGER  128 (CALL 

PERFECT  FILER (CALL 

POCKET  FILER  12fl (CALL 

PROFILE  1J8 (59,95 

SUPEHBASE  129 SCALL 

A  Mind  Farovar  VoyAQing    ,,  (2^95 

BUDDY  1?e»Mnit)l4r (4295 

C  POWER  Irom  Probrio    (59  95 

DESK  MANAGER  129 SJ4  95 

1  am  ttw  CI  29  „.„ (24,95 

VtZASTAR  124 _ (CALL 

MACH  129 „ 0995 

MATflIX  (rora  ProoPanpn  ...  $47  95 

PARTNER  129 tS4  95 

PERSONAL  ACCT  129  (34  95 

SYLVIA  PORTE  HS  PWtonsI 
r<njm:a  planner  (54  95 


ALL  COMMODORE  PRODUCTS 
ON  SALE  NOW!! 


AMIGA  PACKAGESV;^^?^:!-.....  5CALL, 

AMIGA  EXTERNAL  FLOPPY SCALO 

1670  MODEM $124.99 

1350  MOUSE- 539.9S 

CI  23  COMPUTER $NEVER  LOWEI^ 

1571  DISK  DRIVE SCAliji 

1902A SLOWEST  PRICE  EVEffi 

17S0  RAM  EXPANSION  „ SCALt^ 

COMMODORI^   ^ 
128£ 

1571  DISK  DRIVE 
MagnowQxases,  or 
Ttiompson3B512VC, 
or  Commodore  1902  A 
RGB/Composite  Monitor 

■1  ^CALL  FOR  PACK^ 


COMMO&ORE 


rm\VKVVV^24'^ 


ONLY  $169.95 

1nc9ii(t03  GEOS  &  Ouantrum  Link 

1S41C  DISK  DRIVE SCALL 

ie02C  MONITOR SCALL 


Software  orders  over  $50.00  WJH  be 
shipped  FEDERAL  EXPRESS  (yes,  even 
with  these  prices) 


Y<Kj  only  pay  TCP's  slandaid 
shipping  charge  of  54  00  pot  orOar 
This  ottor  also  valid  on  p^fiphorals 
and  acct^s^onos  unOor  B  pounds 
Orders  arriving  before  1 1  00  AM  ou 
limo  will  be  S'hippod  oul  same  diiy  ' 


Computerized  order  entry,  processing 
and  status  allow  TCP  lo  serve  you 
faster  and  better! 


CALL  TOLL  FREE  1  '800'468'9044 


The  geoFaint  drawing  eiwiromnent. 
Tool  icons  are  at  the  left  of  the  working 
area.  The  tool  being  used  to  draw  the 
white  rectangle  displays  precise  mea- 
surements at  the  bottom  of  the  screen. 


geoPaint's  pixel  edit  option  enables  the 
artist  to  magnify  any  section  of  a  design 
for  precise  detail  work.  Note  the  small 
status  window  (lower  right)  which  indi- 
cates the  working  area's  position  in  the 
document. 


other  schoolwork  that  much  nicer- 
looking  gives  students  more  pride 
in  their  work." 


A  Similar  System 
For  Hundreds  Less 

GEOS  comes  bundled  with  the  new 
Commodore  64C  computer,  or  can 
be  purchased  separately  for  $59.95. 
At  that  price,  you  wouldn't  expect  it 
to  offer  the  same  speed  and  capabil- 
ities as  those  systems  costing  ten 
times  more. 

But  De  Frisco  and  his  team  of 
engineers  encountered  less  trouble 
than  might  have  been  expected, 
given  the  limited  memory  of  the 
Commodore  64.  "As  far  as  the 
Commodore  product  itself,  the  mi- 
croprocessor is  pretty  well  suited 
for  this  type  of  application,  because 
it  can  very  efficiently  move  infor- 
mation around  within  the  memory 
of  the  computer,"  he  says.  "Even 
though  it  runs  at  a  lower  clock 
speed  and  is  so  much  less  expensive 
than  some  of  the  other  machines 
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that  are  available,  when  you  actual- 
ly sit  down  and  figure  out  how  long 
it  takes  to  move  information 
around  the  computer,  it's  not  that 
much  slower  than  some  of  the  other 
machines  out  there.  Through  a 
number  of  optimizations — looking 
at  the  capabilities  of  the  micro- 
processor— we  were  able  to  get  rea- 
sonable performance  out  of  the 
machine  whe're  it  hadn't  really 
been  gotten  before." 

For  the  paint  documents,  the 
GEOS  design  team  wanted  to  main- 
tain as  great  a  resolution  as  possi- 
ble. So  they  used  the  high- 
resolution  graphics  mode  available 
on  the  Commodore,  which  doesn't 
allow  you  to  specify  one  color  for 
each  pixel  on  the  screen,  but  speci- 
fies color  for  every  8  X  8-pixel  grid. 

Another  problem  with  creating 
graphics  on  the  Commodore  64  is 
the  memory  limitation.  On  the 
Macintosh,  for  instance,  you  have 
half  a  megabyte,  a  megabyte,  or 
more,  to  use  for  data  and  program 
space.  On  the  64,  you  have  at  most 
64K.  So  the  design  team  spent  a  lot 
of  time  compacdng  the  code  and 
making  it  more  efficient,  often  de- 
veloping fairly  exotic  representa- 
tions for  the  data.  Memory 
continues  to  be  a  problem  wfith 
some  of  the  more  intricate  GEOS 
applications  currently  under  devel- 
opment. But  De  Frisco  is  looking  to 
the  RAM-expansion  cartridge 
planned  for  the  64  by  Commodore 
as  one  of  the  biggest  performance 
boosts  for  the  machine, 

Printing  out  high-resolution 
graphics  is  another  problem.  Inex- 
pensive dot-matrix  printers  are  ca- 
pable of  printing  rather  rough 
graphic  representations,  not  like 
some  of  the  crisp  drawings  that  can 
be  viewed  on  the  screen.  As  one  so- 
lution, documents  created  using 
GEOS  can  be  uploaded  through 
QuantumLink,  the  Commodore- 
specific  online  news  and  infor- 
mation network;  printed  on  a  laser 
writer  at  Berkeley  Softworks;  and 
then  mailed  back  to  the  user. 

Does  De  Frisco  think  the 
graphics  capabiliries  of  the  64  have 
been  stretched  to  the  limit  by  the 
development  of  such  tools  as 
GEOSl  "I'd  say  so.  We've  pored 
over  our  code  many  times  trying  to 
find  ways  to  optimize  the  way  it 
works,"  he  says.  "The  Commodore 
has  set  video  modes,  and  qs  far  as 


Using  the  Commodore  64  with  a  Flexi- 
draw  Light  Pen  from  Inkwell  Systems, 
many  professionals  are  getting  results 
similar  to  those  previously  obtainable 
only  from  expensive  high-end  graphics 
workstations. 


the  quality  on  the  screen,  it  can  only 
be  as  good  as  the  video  modes 
allow  you.  The  parameters  for  that 
include  the  resolution  and  color  ca- 
pability of  the  different  modes.  As  I 
said,  we  chose  the  highest  resolu- 
don  mode,  so  I  think  the  quality  of 
the  images  on  the  screen  in  the  dif- 
ferent GEOS  programs  is  as  high  as 
it  could  be." 

Five  years  ago,  the  designers  of 
the  Commodore  64  could  scarcely 
have  envisioned  a  graphics-based 
system  such  as  GEOS  being  used  on 
their  newborn  computer.  In  fact, 
many  of  the  computer  games,  paint 
programs,  and  design  packages  that 
have  emerged  over  the  last  year  or 
so  for  the  64  have  established  new 
standards  of  excellence  for  the  ma- 
chine. And,  for  now,  there  seems  to 
be  no  reason  to  assume  those  ad- 
vances will  stop.  g 


THESE  TWO  WARGAMES 
CAN  KEEP  YOU  HAPPY. 


On  ithkvth'Jor 
iSKArAUr  H-bil 
Home  Oimpulen  and 
COM!OIX>RE  &i/!28' 
S29.9S 


ForevLT  is  a  long  time.  And 
that's  about  how  long  these  two 
extraordinary  wargames  can  Iteep 
you  entertained.  How?  By  letting 
you  create  an  infinite  niinil>er  of 
scenarios,  iliey  literally  imnide 
you  wiili  an  endless  supply  of 
different  games. 

w;\H(i,vME  (:o.^srRlCl"ll)^  stT  • 

allows  you  to  design  your  own  wiar- 
games,  draw  your  own  battlemaps, 
and  create  soldiers  and  scenarios 
diat  are  limited  only  by  your 
imagination.  You  can  choose  four 
levels  of  scale,  from  tactical  man- 
to- man  combat  to  large-scale 
strategic  campaigns.  Endow  y(»ur 
fighting  men  and  machines  with 
such  attributes  as  unit  type, 
weapon  type  and  firepowtjr.  move- 
ment and  strength  points. 

This  rcfnshingly  different  game 
gives  you  the  unique  opportunity 
to  create  hattles  from  any  period 
in  military  history,  from  Ancient 


wars  Willi  spears  and  catapults  to 
modem  conflicts  using  advanced 
missiles  -and  tanks.  You  can  also 
engage  in  sword-and-sorcercy 
fantasy  adventures  tir  figlit  science- 
(iction  battles. 

If  you  don't  want  to  make  up 
your  own  scenarios,  we've  provided 
eiglit  ready- to -play  games  (five 
solitaire,  three  2-playerJ.  And  even 
these  can  be  modified  if  you  want! 

WAHSHIf  ■■  is  the  ultltnate  tactical 
game  of  naval  surface  combat  in 
the  PaciBc,  from  I'Ml  to  19h5.  You 
can  re-enact  actual  battles  using 
real  ships  fighting  under  historical 
conditioits,  or  create  an  unlimited 
number  of  hypothetical  surface 
batdes  by  mo<iifying  ship  data  and 
drawing  your  own  maps. 

Choose  from  79  classes  of  w^^ 


ships  from  the  Allied  and  Japanese 
fleet  of  battleships,  cniisers,  des- 
troyers and  transports.  Each  ship 
conies  historically  rated  for  a  host 
of  specificatiims,  all  of  which  an 
he  altered  to  suit  your  liking. 

Wiiether  you  play  the  scen- 
arios we've  provided  or  create  your 
own,  you  are  guaranteed  the  "feel" 
of  real  batde.  You  set  the  course 
and  speed,  fire  torpedoes  and 
select  targets  for  indi\idual  ships 
or  for  a  wJtolu  division. 

During  combat,  tlie  computer 
keeps  track  of  tTW}'  single  shell 
hit!  It  calculates  damage  based  on 
such  variables  as  armor  strength, 
location  of  hit,  and  penetration 
ability  of  each  shell.  Collisions, 
flooding,  fire,  and  damage  to  the 
bridge,  rudder,  engines,  radar  and 
electrical  systems  aa-  all  pan  of 


this  incredibly  detailed  simulation. 

We  can  go  on  and  on  about  Uie 
flexibility,  features  and  challenges 
drese  exciting  games  have  to  offer. 
Hut  when  we  said  "forever"  in  die 
headline,  we  meant  playing,  not 
reading!  To  find  the  closest  thing 
to  eternal  happiness  in  waigaming, 
check  out  dtese  two  games  at  your 
local  computet'software  or  game 
store  today! 

If  there  art:  nu  cunvenlenl  s lutes  titMr 
yuu,  VISA  inii  .Mastertird  holders  on 
otder  by  calling  M->f  t«)0-443-OtO. 
x335.  To  outer  by  mti\.  stndyour  diL-ck 
III:  Stmte^c  Slniulalluns,  Inc.,  1046 
N.  fiengstoiff  .\vt„  .Mounlain  View,  CA 
9i043.  He  sun;  to  specify  the  cotnpuier 
format  of  the  game  California  residents, 
plosc  add  applicable  sales  ta.>:. 

Add  S2.(KI  m  your  order  for  shipping 
and  handling.  Allow 4 -6  weeks  for  dt'livpty. 
In  thf  Qmtincnial  tIS.,  I'.P.S.  Blue  service 
( filter  shipping  Urae)  is  as^lahlc  forii.OO. 

Apple.  Atiri  4iiJ  C-ftl/i^W  in>  tritlt'mjria  of  Apptp 
QMOpulet,  liK-,  Auri.  Inc .  ijhl  CunimudoreEltclmilla, 


SIMULATIONS,  INC.  Mrm^,^^'ve<i. 


A  Buyer's  Guide  To 
Commodore  Graphics 

Programs 

The  Commodore  64  has  never  lacked  for  programs  that  take 
advantage  of  the  computer's  graphics  power  and  versatility. 
Listed  below  is  a  brief  buyer's  guide  to  a  variety  of  paint, 
animation,  design,  drawing,  and  specialized  print  programs 
for  the  64, 


Blazing  Paddles 

Baudville 

1001  Medical  Park  Dr.,  SE 

Grand  Rapids,  MI  49506 

$34.95 

A  drawing  and  painting  program  that 

lets  you  mix  colors  to  aeate  over  200 

textured  hues.  Includes  airbrushing, 

ovals,  lines,  a  zoom  feature,  editing 

with  pixels,  and  a  variety  of  brushes, 

text  fonts,  and  predrawn  shapes. 

Cadpak-64  or  -128 

Abacus  Software 
P.O.  Box  7219 
Grand  Rapids,  MI  49510 
$39.95  {64  version) 
$59.95  (128  version) 
A  computer-aided  design  (CAD)  pack- 
age for  creating  high -resolution  pic- 
tures and  graphic  designs.  Draw  and 
edit  pictures,  drawings,  or  layouts. 
Other  features  include  dimensioning, 
zoom,  color-fill,  and  printout 
capabilities. 

Certificate  Maker 

Springboard  Softv^^are 
7808  Creekridge  Circle 
Minneapolis,  MN  55435 
$49.95 

A  design  and  printing  program  that 
lets  you  create  more  than  200  awards 
and  certificates  for  schools,  clubs, 
businesses,  and  other  uses.  Certifi- 
cates can  be  personalized,  designed, 
and  printed  out.  A  variety  of  stickers 
arc  included. 
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Chartpak-64  or  -128 

Abacus  Software 
P.O.  Box  7219 
Grand  Rapids,  MI  49510 
$39.95 

A  drawing  program  vrith  which  to  de- 
sign, draw,  edit,  and  print  pie,  bar, 
and  line  charts  or  scatter  graphs.  It 
also  calculates  and  inserts  statistics 
such  as  the  mean,  regression,  and 
least  squares  into  the  charts. 

ColorMe:  The  Computer 
Coloring  Kit 

Mindscape 
3444  Dundee  Rd. 
Northbrook,  IL  60062 
$29.95 

$9.95  (optional  picture  disks) 
$9.95  (ColorMe  Supply  Box) 
This  introductory  drawing  package 
lets  children  ages  four  and  up  practice 
freehand  drawing  and  coloring,  or 
cutting  and  pasting  predrawn  pictures. 
Text  can  be  added,  and  the  finished 
product  can  be  printed  out.  Optional 
picture  disks  feature  Rainbow  Brite, 
Shirt  Tales,  Tiuk!  Tcnk!,  and  Hugga 
Buitch,  The  ColorMe  Supply  Box  con- 
tains buttons,  colored  printing  paper, 
and  adhesive-backed  paper  for  mak- 
ing stickers. 


Desk  Pack  I 

Berkeley  Softworks 
2150  Shattuck  Ave. 
Berkeley,  CA  94704 
$34.95 

The  Graphics  Grabber  portion  of  this 
desktop  utility  package  copies  graph- 
ics from  clip-art  galleries  like  Print 
S)wp,  Print  Master,  and  Newsroom  for 
use  with  geoWrite  and  geoPaint  (from 
GEOS). 

Doodle 


Crystal  Rose  Software 

109  S.  Los  Robles 

Pasadena,  CA  91101 

$39.95 

A  color  drawing  program  for  the 

Commodore  64  that  works  in  true 

high  resolution. 

Flexidraw  Light  Pen 
Graphics,  Version  5 

Inkwell  Systems 

P.O.  Box  8152  MB  290 

7677  Ronson  Rd.  #210 

San  Diego,  CA  92138 

$149.95;  upgrade  $12.95 

An  advanced  graphics  and  light-pen 

package  that  includes  shapes,  fonts, 

and  drawing  enhancements. 


Flexifont 

Inkwell  Systems 

P.O.  Box  8152  MB  290 

7677  Ronson  Rd.  #210 

San  Diego,  CA  92138 

$29,95 

A  font-  and  character-generating 

package  to  use  with  the  Flexidraw 

Light  Pen  that  contains  33  letter  styles 

and  has  custom  lettering  and  editing 

capabilities, 

Fontpak  I 

Berkeley  Softworks 

2150  Shattuck  Ave. 

Berkeley,  CA  94704 

$29.95 

Twenty  fonts  to  incorporate  into 

documents  created  using  GEOS  for  the 

Commodore  64. 

geoPaint 

Berkeley  Softworks 
2150  Shattuck  Ave. 
Berkeley,  CA  94704 
$59,95  {for  GEOS) 
A  full-featured,  advanced  color  draw- 
ing and  painting  program  that  is  part 
of  the  total  GEOS  package. 

Graphics  Expander, 
Volume  1 


Springboard  Software 
7808  Creekridge  Circle 
Minneapolis,  MN  55435 
$34.95 

More  than  300  graphics  symbols  to 
add  to  Breiderbund's  The  PritH  Shop 
and  Unison  World's  PrintMaster.  In- 
cludes drawing  and  editing  tools  as 
well  as  text  capabilities. 

The  Graphics  Magician 
Junior 

Pol arwa re/ Penguin  Software 
830  Fourth  Ave,,  P.O.  Box  311 
Geneva,  IL  60134 
$19.95 

A  painting  program  with  a  256-item 
palette  and  100  brush  sizes  and  pat- 
terns that  lets  you  combine  colors  into 
patterns  and  checkerboards.  No  print 
capabilities. 


The  Graphics  Magician 
Painter 


Polarware/Penguin  Software 

830  Fourth  Ave,,  P,0.  Box  311 

Geneva,  IL  60134 

$24.95 

A  color  drawing  and  paint  program 

for  the  Commodore  64. 

Graphics  Scrapbook 

Epyx 

600  Galveston  Dr, 

P.O.  Box  8020 

Redwood  City,  CA  94063 

$19,95 

A  series  of  specialized  graphics  disks 

compatible  with  Broderbund's  The 

Print  Shop  and  Unison  World's 

PrintMaster.  The  first  two  units  in  the 

series  are  Chapter  I:  Sports  and  Chap- 

ler  U:  Off  the  Wall. 

Graph  Now 

Supra 

1133  Commercial  Way 
Albany,  OR  97321 
$19.95 

A  graphics  and  chart -generator  pro- 
gram. The  graphics  are  created  with 
Paint  Now,  which  is  included  in  the 
package. 

Mr.  Pixel's  Programming 
Paint  Set 

Mind  scape 

3444  Dundee  Rd, 

Northbrook,  IL  60062 

$9.95 

An  introductory  drawing  program  for 

children  in  grades  3-7.  Requires  a 

joystick. 

MovieMaker 

Interactive  Picture  Systems 
distributed  by  Electronic  Arts 
1820  Gateway  Dr. 
San  Mateo,  CA  94404 
$34.95 

A  graphics  program  that  lets  you  cre- 
ate animated  movies  by  drawing  pic- 
tures and  then  animating  them  into 
sequences. 

The  Newsroom 

Springboard  Software 
7808  Creekridge  Circle 
Minneapolis,  MN  55435 
$49.95 

A  popular  specialized  printing  pro- 
gram for  creation  of  newspapers  and 
newsletters,  mixing  text  and  graphics. 


Newsroom  Clip  Art 
Collection 


Springboard  Software 
7808  Creekridge  Circle 
Minneapolis,  MN  55435 
$29.95  (Volume  1) 
$39.95  (Volume  2) 
Additional  clip  art  to  use  with  The 
Newsroom.  Graphics  featuring  every- 
thing from  sports  and  famous  people 
to  religious  symbols  and  animals.  Vol- 
ume 2  contains  business-type  clip  art 
for  medical,  retail,  office,  and  other 
applications, 

PrintMaster 


Unison  World 

2150  Shattuck  Ave.,  Suite  902 

Berkeley,  CA  94704 

$34.95 

A  collection  of  1 11  ready-made 

graphics  symbols  plus  11  background 

patterns  and  8  type  fonts.  Use  the 

graphics  and  text  editors  to  create  and 

print  your  own  designs. 

The  Print  Shop 

Bnaderbund 
17  Paul  Dr, 
San  Rafael,  CA  94903 
$44.95 

A  popular  graphics  program  for  auto- 
matically designing  and  printing 
greeiing  cards,  stationery,  and  ban- 
ners. Additional  graphics  libraries  are 
available  for  use  with  the  main 
program. 

The  Print  Shop  Graphics 
Library 

Broderbund 
17  Paul  Dr. 
San  Rafael,  CA  94903 
$24.95 

A  collection  of  ready-to-use  graphics 
images,  fonts,  and  borders  for  use 
with  The  Print  Shop.  Various  editions 
are  available,  including  a  special  holi- 
day edition  which  features  holiday 
designs. 

Rainbcnv  Painter 

Springboard  Software 
7808  Creekridge  Circle 
Minneapolis,  MN  55435 
$34.95 

Ten  categories  of  line  drawings,  50 
different  brushes,  and  thousands  of 
color  patterns  to  help  children  ages 
4-10  develop  motor  skills  while 
drawing  and  painting. 


''COMPUTE!  $  Qazetts    March  1987    31 


Since  1981 


Lyco  Computer 

Marketing  &  Consultants 


•4^ 
^^% 


Hl»k-Free  Policy;  •  pncos  shiow  •)%  cash 
discounl:  actd4'',4  for  credii  cards*  APO,  FPO, 
inlornalional:  add  £5  plus  3%  lor  priorily  mail 

•  4'WCCk  clsardnco  require  on  porscnal 
ciMJcks  •  cofnpalat>ility  ncl  guaranleed 

•  rflturn  auihon^ation  required  •  we 
chock  lot  ciecfcl  card  Ihed 


Lyco  Computer  is  one  of  the  oldest  and  most  established  computer  suppliers  in 
America.  Because  we  are  dedicated  to  satisfying  every  customer,  we  have 
earned  our  reputation  as  the  best  in  the  business.  And,  our  six  years  of 
experience  in  computer  mail-order  is  your  assurance  of  knowledgeable 
service  and  quality  merchandise. 

We  fill  95%  of  all  orders  every  month.  Here's  how;  •  lowest  prices 
anywhere  •  multimillion  $  factory  fresh  inventory  •  courteous, 
knowledgeable  sales  staff  •  24-hour  shipping  on  in-stock  items 

Plus:  •  free  shipping  in  US  on  prepaid  cash  orders*  no  deposit  on 
C.O.D,  orders  •  no  sales  tax  outside  PA  •  full  manufacturers' 
warranties  apply  •  airfreight,  UPS  Blue/Red  shipping  available 

Call  Lyco  Computer.  See  for  yourself  why  so  many  customers 

keep  coming  back  to  Lyco  for  the  best  prices,  the  most 

complete  inventory,  and  our  fast  and  courteous  service 

To  order,  call  toll-free: 

1-800-233-8760 

InPenna.:  1-717-494-1030 

Customer  Service: 

1-717-494-1670 

Or  write: 

Lyco  Computer,  Inc. 

P.O.  Box  5088 

Jersey  Shore,  PA  17740 


COMMODORE 

HARDWARE 

1ZS  Cotnputw. _ Sa49         /  J 

1571  Dtsti  Drive. _ $?39        /        .    fW-^^J^ 

MCCompLtef $t75       /     f-,AJ  ^^ 

IMlCDiskDmw $175       /   ,M  iS   ^^ 

tB02MoflilOf 1289       /     '^         cC'^'^        ^ 

IBOSMonitor $215      /   -^    S?^  ^S^ 

C-1700128KRAM S109  95         /      -^^^  kLi^"^ 

1750  RAM $169.95  /  "^^^vfWT^ 

ComlclEntiancerZ0O0(C-64) S149         /  r 

Indus  GTC -64  Orcve $179 

0-1350  Mouse $39 

GEOS SCALL 


Purchase  orders  accepted  Irom  edgcalional 

institutioos.  Also,  ask  at»iit  volume  discounts! 


1-800-233-8760 


Vickie  Blaker 
Customer  Service 
Department  Manager 

"Our  Customer  Service 
Department  is  one  example 
of  how  much  Lyco  Computer 
cares  about  your  satisfaction 
Everyday  we  talk  to  people 
from  all  over  the  world,  and 
our  goal  with  each  person 
who  calls  is  to  be  as  helpful, 
efficient,  and  courteous  as 
possible.  We're  ready  to  find 
the  answers  --  from  questions 
about  the  status  of  an  order, 
to  warranties,  to  product 
availability  and  price  --  or 
guide  you  to  someone  who 
can.  And  we're  always 
here  to  help  you. ..before, 
during,  and  after  your 
purchase," 


Microleflgua: 
Ucio  Leasue  Sasebal,.. 
General  Manager. 

Stat  Disi^... 
86  Team  Disk... 
Micro  Leagje  Wrestling... 
Broderbund: 

Print  Shop.. 
Print  Shop  Compa/iion., 

Graphic  Library  I,  t],  qr  ill.......... S 

KaratQiia ..,.S1i 

DanKSt  Wnmr S32, 

StrnlDQlc  Slmulatlona: 

Gemstone  Haalftr ....,,.,.. S1fl,95 

Getlysburg $36.95 

Phantasisil SZ4,95 

Road  War  2000 S24.95 

StiaidolSprng S24.95 

$16.99      /      Wiiaids  Ciown S24.95       /    ■^ 

.J23,99     /     W.nt  in  ire  South  Pacldc S39,9S        /     ^'^ 

Wargamij  Consliuclion  S«t $21.95         /     ^'*"' 

SuWogic;  /     ^W- 

FliQhl  Simulator  II .„, $31,95      /     ttestroys 

Jet  Simuijitor „ „.. $25,95      /     K^ateChi 

Subiogc  Basebail.. S31.95      /     ^™^  ^""^ 

Sublogic  Ftjotbaii $25.95      /     Winter  Games 

flaseoaii  Stadium  Disk. $16.95       /     Wortd  Games,, 

Sceneiy  Japan , SIS  95      /     Wrestling .^ 

Sconeryul  .»6  ..„ „,.._ $69.95     /     Firebird: 

Colossus  IV.. 

Elite 

Unlion  World: 

Art  GaJeiy  2 _ 

Print  Master. ,„ „..„ 


Flnbtid,' 
Colossus  IV  . 


..lai.M 


COMMODORE 

SOFTWARE 

Access; 

Uadei  Board 124.95 

MachB S23  95 

Mach-lja .„..„ S29  95 

tCNfi  Ffamo „ , „ S24  95 

Eiecul  ive  Tournamare, $13  35 

Tournament  •t,.„ h+-,.,- -— $13.95 

■r-ple  Pacd SI  4  95 

Famous  Courses-^^ , S16.9S 


Erne., $19.95 

Pawn „ $2B.95 

Talking  Teach«f $28.95 

Tracer S3i,95 

Hi  T«ch  Enpresilona: 

Ware  Wilh  All $1t.75 

Card  Ware $8.75 

Heart  Wafe _ „.^.„.„™__™ $6.75 

PailV  Ware „..$9.75 

Unison  WoFld: 

AnGaltery  tcir2 $15.95 

Pnn)  Maaef, $22.95 


AcEivlston; 

Pomji    $26.95 

Tiiantc $New 

ChampFOnsnrp  Baseball ,..,„ $22.95 

CriampionshiB  Basketball $22.95 

GSL  Championship  FoolMII 122.95 

Garne  Maker $24.95       /   Access: 

Hacker  2 .,. $22.95        /  Tnple  Pack 

'-^"V"* • • • SZ^  9S        /  Actlvision 

Lealher  Goddfissaa $22.95 

loonmisl , $22.95 

SIC  Studio _ S22.95 

>■  Honor  Piclurfi  StiOw 519.95 

-ibrary S13.95 

brary St3.95 

IS $22.95 

$22  95        /     MiCropTOtO 
" " $22  95        /    Crusade  m  Europe., $24.05 


;ci|>plG 


L 


^MTGi 


SOFTWARE 


SOnWAHE 


Enciiamer  Tniogy $49.75 

Game  Maker $31,73 

Leatrvef  Goddesses...^,,^„.„„«.„„ v„^„„.S25.75 

Term  Paper $35.75 

Championship  Ba^elba! I $26.95 

Cfiampionsrilp  GoH $New 


Docisioo  in  DBMrt $24.95 

F-ISSlrikeEaflle „ $22.95 

Siieni  Ser<>ce  $22.95 

Microleague: 

Micro  League  Baseball $25  95 

General  Manaaw „ S2S.95 

StalDLsK .$16.95 

'86  Team  Disk , , $14,85 

Brodarfaund: 

Airhean,, $2275 

Ancient  Aft  of  War 525  75 

5 


$1995 

$21,95 

$22.95 

$19.95 

$22  95 

,,51995 


$24  95 

$24,95 

$15,95      , 

$13  95       /  P"nlSriop $30. 

$Ne*(      /  P"f"ShopCompaniori...... $25.75 

Carnren  San  Diego  (USA) ,.„...$28.75 

On  Balance _, $62.75 

^75         /     ^"''^'  Wn1ef(128K! $43  75 

>  75       /     ^1^^1*0'*^  SImulallons: 

75        /    Baltlogruppti $38.95 

Colonial  Conqiiost $25,95 

Gnlly.-ibiKO S3S,93 

Phantasiall $25,95 

Shard  ot  Spring $25.95 

Wizards  down  , „42S.95 

SublPgic: 

(ighl  Simulator  II 132.95        ,     Aclivision: 

S"nui3lor -.$25.95      /    pebpleBea* 


I  Mission  Prtioal 

-ydl 


Accaaa: 

,,$14.95      /    Loader  Board $24.95 

Tournament  #1 $t4  95 

Aclivision: 

Borrowed  Time   ....„ S26  95 

Cham  FBonstiip  Basketball 526.95 

Champ^onsJiip  Gol $32  95 

Hacker , $26  95 

Hacker2 .....$29.95 

Lealhor  Goddesses , $23.95 

LitltB  Pooptu $29  95 

Mindshadow $26.95 

Moonm-sl ..523.95 

Music  Studio $3595 

Srianghai „ S26  95 

Tass  Times. $26.95 

Stralegic  Simulations: 

Conipjtcr  Baseball $24.95 

Sublogic: 

Fiifltii  Simulaloi  II $32.95 

Epjx; 

Apstmi  Tiiloay $22.95 

Rogue $22.95 

Winter  Games $22.95 

Firebird:  /     Epyx: 

Pawn S28  95       /   ApshaiTnkjgy $24.75 

Unison  Worid:  /    Destroyer 524  75 

Pi.ntMasler $24  95        /     Karale  Champ $19  75 

AriGalieryl  or2... ..„,$1B.95       /    MovieMonsler $24.75 

Rogue , $1975 

Winter  Games $24,75 

World  Games $24,75 

Strategic  SlmuiaUans: 

Battle  otAnietiem $38.75 

Com  puief  Baseball. $14,95 

Getr^stHjia _ $38  75 

Knigtils  in  Desert „ „ ,. $25,75 

Shard  ol  Spring $25  75 

StJblogIc: 

Jel  Simulator , $34,75 

Scenery  Japan , $15.95 


„ $32.95 

Portal 528  95 

Championship  BasXetball $26  95 

Ballyhoo $25.75 

Enchnnior  Triloay $49  75 


LeaihQrGo<Wass«s $25.75 

Moonmisl $25.75 

Music  Studio „ $32  75 

Microprase: 

ConHici  in  Viomam.... _ S25  75 

Crusade  in  Europe. _....„ $25  75 

Decision  in  EJosert,,.,. ..,.$25  75 

F-1 5  Sitiko  Eagle - $21  75 

Silent  Seniiioe , $21.75 

Micro  league: 

Micro  LeaguEi  Baiubiill.,,.,,. .,.$25.95 

General  Manager, $25.95 

Slat  Disk $16.95 

■96  Team  Disk $14.95 


Scenery  San  Francisco $15,95 

Scenery  #1  -#6 $69.95 

Sroderbund: 

Arx:ient  Art  of  War ...,„.«,.,„„.„.,„.„., .„„S2S.95 

PnotShop $37.75 

Pnni  Shop  Companion.. ..-»™„.„™„.„.„$3 1  75 


Graphe  Library  I  or  II „„ $21 .75 

Karamka.. „ $21,75 

Toy  Shop, $39.95 

Bank  Si,  Writer $49,95       i      vVe  slock  over 

Unison  World:  /    5000  titles  ol 

AnGaliery2 $18,95      /   soHware,  II  lis  not 

News  Master JSS  75      /    listed,  call  for  price 

Pnni  Master .,.,.$36,75      /     and  availability! 


Panasonic 


PRINTERS 


Se«Kosha   SP-1000VC St65 

Panasonic   (080i S199 

Slat    NX-10 $199 

Star   Np.tO ,. $169 

Citizen    120-D $179 

E|)son   FX-BS S355 

Juki   5510 $435 


^CITIZEN 


1091t _ $269 

10921 „ SCALL 

1592 M19 

1595 $549 

3131 S249 

3151 ,,$375 

lOBOAPIk: $238 


Premiere  35.. 


,5469 


EPSON 


LXB6.. 
EX  800..,. 


MSP.10 , $285 

MSP-1S $385 

HSP-20. S325 

MSP-25 .5185 


SEIKOSHA 


SP  lOOOAPIIC $199 

SP  1200A!lBM „ $215 

SP  IZOOASi  R5Z32 $215 

SP  180VC 5159 

SPIBOAi _ „. $165 

SL  BOAi , , , S3TS 

MP  1300A1 „., S439 

MP5300A1 $579 

BP542CA1 „ „ $1099 

1300  Color  Kit , , $119 

BP-54eo  Ribtwfi $12.50 

SP-1000Ril)t)on $8.50 


Toshiba 


Avalax 


321  P/S 5J79 

P341P $669 

P341S $699 

P351 „ _ S999 


OKIPAJA 


OWmatBaoST 

120NLQ 

$180 

5225 

292... 

293 

182 

5449       / 

£599      / 

S214     / 

192  ♦ 

193 

$365    / 

$559    /    808 

/      1080 

/    1380   . 

/     1385 

LEC^nO 


■JUKI 


R5232  serial  board ..,$55 

Juki630O $739 

JiAiGlQO $399 


Modems 


I.*  l-<t^  ■*- 


i2ootic SI 25  ->5-  y^^r 

1200 589        ^ 


D25 $549 

P.32QCi $699 

635 $10M 

D-aoiF $2395 


Zoom 

PC  1200  ST  (miema!) S189 

PC  1200  XL  (ifilemail- _ _ S259 

PC  2400  ST  jirrtemalj $329 

PC  240OXL  (Internal) „.....$349 

Hay»» 

Smarlmodem  300 $133 

Smatl  modem  1200 $377 

Smarlmodem  12006., ,,.,$347 

Srtiarlniodeni  2400..,..,, , -,.5598 


Micromodem  [le SCALL 

Sman  300  Apple  lie $CALL 

Anchor 

Vofa^modem  12 $135 

Cofnmodora 

1670  ,- „ __„„ _..„,_*ia9 

SufM* 

1 06*  Modem ,._„ $49  9S 

Supra  300 „„ ™ , $39,95 

Supra  1200 $149.95 

Alsrl 
XM-301 $35 


Monitors 


Teknlka 

MJ-22, - .$249 

MJ.30S._ _ „„,.„»,^ „ $309 

MJ-503 $529 

Zenith 
ZVM  1220 S89 


CM-1455S13' $525 

CM-1467A13-RQB 5679 

Thomspn 

385  12  RGB SCALL 

Monocflrome  tfom _ JS89 

Panasonic 

TR-122MYP12-AmEierTTL S139 

TR-t22M9Pi2-Goeenm $139 

Commodore 
1902Co;d( $289 


SILVER  REGD 

EXP420P $209 

EXP600P $489 

EXP60CP $649 

EXP  770 $740 


ZVM1230 SB9 

ZVM1240 $139 

ZVM  1350 „ .,„ ,.„ ,$365 

Hitachi 


1 802  C $215 

NEC 

Muili'jynq , $CALL 

Princolon  Graphics 


MM-12ie  12"  Green .„ $99 

MM-1220  12TrLAmt>8r. , „ $129 

CM.1216  012"RGB $335 


MAX-)2Am[jaf , $176 

HV'l  2  RGB ,.,„i..„.,..,„ ,.,„ .$458 

S  R  - 1 2  RG  B S575 


We  stock  interfacing  for  Atari,  Commodore^  Apple  and  IBM 
/ 


)DDi(i][p) 


1K]©M(^ 


Tom  R.  Halfhill,  Staff  Editor 


ll®  ©©DTnlDin]©^]  (o][iJ]©©ftD(Q)[Ji] 


Each  month,  COMPUTEi's  GAZETTE 
tackles  some  tjuestioits  commonly 
asked  by  Commodore  users.  If  you 
have  a  question  you'd  like  to  see 
answered  here,  send  it  to  this  col- 
umn, c/o  COMPUTEI's  GAZETTE, 
P.O.  Box  5406,  Greensboro,  NC 
27403. 

V^  •  I  recently  acquired  an 
Apple  Unidisk  drive  and  am 
wondering  if  anyone  makes  an 
interface  to  connect  it  to  my  Com- 
modore 64,  Are  they  compatible? 
Is  it  possible  for  me  to  make  my 
own  interface?  I  would  love  to  use 
the  Unidisk  as  a  second  drive. 

/V»  To  our  knowledge,  no  one 
makes  an  interface  to  connect  a  SVi- 
inch  Apple  Unidisk  drive  to  a  Com- 
modore 64,  Building  one  yourself 
would  be  such  a  formidable  elec- 
tronics project  that  we  think  you'd 
be  better  off  buying  a  1541  or  1571 
as  a  second  drive.  You  could  proba- 
bly connect  the  Unidisk  to  your  64 
via  the  Spartan  Apple  emulator 
made  by  Mimic  Systems,  but  this 
would  cost  you  several  times  as 
much  as  a  second  1541  or  1571. 

We  receive  many  letters  every 
month  from  readers  who  want  to 
hook  up  all  kinds  of  incompatible 
peripherals  and  accessories  to  their 
computers.  In  general,  it's  safe  to 
assume  that  such  shotgun  mar- 
riages aren't  possible  or  practical 
unless  the  devices  to  be  joined  have 
industry-standard  interfaces — such 
as  an  RS-232  serial  port  or  Centron- 
ics parallel  port, 

V.^*  What  knocks  a  disk  drive 
out  of  alignment?  Can  you  fix  it 
yourself?  If  so,  how? 

/\m  The  most  critical  mechanical 
part  of  a  disk  drive  is  its  read /write 
head.  This  is  quite  similar  to  the 
record/play  head  of  a  tape  recorder. 
When  the  computer  is  writing  data 
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to  the  disk,  the  read/write  head  ex- 
erts magnetic  force  on  the  metal  ox- 
ide surface  of  the  floppy  disk  to 
realign  the  particles  into  a  pattern  of 
binary  I's  and  O's.  When  the  com- 
puter is  reading  data  from  a  disk,  the 
read/write  head  scans  the  particles 
so  the  computer  can  interpret  it. 

The  magnetized  patterns  on 
the  disk  are  laid  out  in  concentric 
rings  called  tracks  {unlike  a  vinyl  re- 
cord, which  has  one  continuous, 
spiral  ring).  These  tracks,  in  turn, 
are  divided  into  arc-shaped  seg- 
ments called  sectors.  To  access  the 
tracks  and  sectors,  the  read/write 
head  slides  along  a  guide  rail  under 
the  control  of  a  very  precise  stepper 
motor.  Because  the  tracks  and  sec- 
tors are  laid  out  very  close  together, 
proper  aUgnment  of  the  read/ write 
head  on  the  guide  rail  is  critical.  If 
the  head  becomes  misaligned,  it 
may  not  be  able  to  read  the  tracks  at 
the  extreme  inner  and  outer  edges 
of  the  disk,  or  it  may  confuse  one 
track  with  another. 

Read/write  heads  can  be  mis- 
aligned for  several  reasons:  faulty 
assembly  at  the  factory;  hard 
knocks  during  shipment  to  the 
dealer;  vibration  (which  is  why 
computers  installed  in  factories  are 
shock-mounted);  bumps  and  jolts 
inflicted  while  moving  the  drive 
from  place  to  place  (computer  sys- 
tems carted  around  to  monthly  user 
group  meedngs  are  prone  to  this); 
and  wear  and  tear  due  to  heavy  use. 
In  addition,  some  copy-protection 
schemes  used  by  commercial  pro- 
grams force  the  read/write  head 
through  some  noisy  acrobatics, 
which  may  accelerate  wear. 

A  typical  symptom  of  mis- 
alignment Is  when  the  drive  balks 
at  reading  from  or  writing  to  certain 
disks.  It  might  be  a  disk  that  you've 
used  for  months — then  suddenly  it 
becomes  unreadable.  Yet,  the  drive 
may  have  no  trouble  working  with 
recently  formatted  disks,  since  the 
tracks  were  laid  out  while  the 


read/write  head  was  in  its  new 
(misaligned)  position. 

Adjusting  a  read/write  head  is 
a  touchy  job  that  is  best  left  to  a 
qualified  technician.  However,  there 
are  kits  and  alignment  programs 
available  if  you  want  to  tackle  the 
job  yourself.  You  can  find  them  ad- 
vertised from  time  to  dme  in  COM- 
PUTEI's GAZETTE  and  other  maga- 
zines. (In  the  October  1984  issue, 
we  reviewed  1541  Disk  Drive  AUgn- 
ment from  CSM  Software,  a  very 
popular  package). 

V^«  With  respect  to  possible 
damage,  is  there  any  difference 
between  physically  plugging  or 
unplugging  a  cartridge  on  the  ex- 
pansion port  of  a  computer  while 
the  computer  is  turned  on,  and 
electrically  switching  on  or  off 
the  same  cartridge  mounted  on  an 
expansion  board?  I  can  see  that  in 
the  first  case,  contact  is  made  or 
broken  between  the  mating  por- 
tions of  the  components  involved, 
while  in  the  second  case  physical 
contact  already  exists  and  electri- 
cal contact  is  made  or  broken. 

r\»  Switching  off  a  cartridge  on 
an  expansion  board  is  a  safe  way  of 
electronically  "unplugging"  it  from 
the  computer.  In  fact,  that's  one  of 
the  advantages  of  muUislot  expan- 
sion boards,  in  addition  to  their 
convenience  and  the  wear  they  save 
on  the  computer's  expansion  slot. 

Physically  plugging  or  unplug- 
ging a  cartridge  while  the  computer 
is  turned  on,  however,  is  definitely 
risky.  If  you  don't  align  the  car- 
tridge perfectly  with  the  connector, 
you  could  short-circuit  the  cartridge 
and  computer.  If  you're  lucky, 
you'll  just  blow  a  fuse,  but  there's 
also  a  risk  of  damaging  the  delicate 
electronic  innards  of  the  cartridge 
and  computer.  It's  a  good  practice  to 
always  turn  off  a  computer  before 
plugging  or  unplugging  any  kind  of 
external  device.  9 


"  The  Bard  is  Back ! " 


g^rom  impossible  dunjjeons  and  splii- 
JL  second  snares,  the  Bard  and  his  party 

emerge.  The  Sceptre,  so  lone  for- 
gotten, gleams  with  power  like  an 
exploding  sun.  Even  Phenj;lcl 
Kai,  the  aneient  arohmat;e 
bows  his  head  in  awe. 

*i  smell  serpents!"  Slipfini;er 
squeals,  stealint;  away  like 
the  thief  he  is.  Two  arch- 
dragons  slither  out  of  the 
ground,  their  eyes  burn- 
ing with  the  relentless 
hiry  of  treasure  lo!>t. 

Protected  behind  the  flame 
lizards,  beyond  the  reach 
of  normal  weapons,  a  cack- 
ling wizard  begins  the  eerie 
chants  of  a  death  spell.  A  spell 
that  can  finish  the  Bard 

and  his  party. 

The  time  has  come  to  battle-test  tiie 
magic  of  the  Destiny  Wand -and  reveal  the 
awesome  powers  of  The  Destiny  Knight.' 


The  Best  Ever 

Dungeon  Role-Playing  Game 

•   50%  bigger  than  Bard's  Tale, 
.^n  all-new  story  line. 
•   Six  cities  and  a  huge  overland 
wilderness  to  explore. 

•  Do:ens  of  new  spells  - 
79  spells  in  all. 

•  New  real-time  dungeon 
pu::les.  You  have  to  get 
through  them  before  the 
clock  stops  ticking. 
•   Summon  and  name 
monsters  to  become  a  per- 
manent part  of  your  party. 
•   More  strategy'  in  combat 
encounters  -  the  weapons 
and  spells  you  choose  de- 
pend on  the  enemy's  distance. 

•  A  bank  and  casino, 
•  A  starter-dungeon  for  build- 
ing up  your  low- level  characters. 

•   6  guilds  for  easier  game  saving. 
•  Optional  use  of  Bard's  Tale  charac- 
ters. Bard's  Tale  experience  not  reciuired. 
•   Cluebooks  available  for  both  Bard's 
Tale  and  Bard's  Tale  Hr" 


You  get  a  ivfw  tlasi  of  magic  user  ~  the 

Arch  mil  ye.  With  8  powerful  spoils  like 

Htal  Ail,  Kanskar's  Night  Lance,  and  the 

awesome  Mangar's  Mallot. 


There  are  over  KV  monsLers, 

like  this  Kner  Drone.  Many  animated. 

All  dangeriius. 


25  scrolling  dunyeoii  levels. 

All  in  color.  All  3-D.  Including  7 

different  Snares  of  Death,  a  new  kind  of 

real-time  puzzle. 


The  Bard^s  Tale  II 

The  Destiny  Knight 

ftx)m 


Electronic  arts™ 


HOW  TO  GET  IT:  Vii\t  yuur  retailer,  or  call  800.245.45Z5  (in  CA  call  800-562-1 L12)  fur  \'1SA  or  MastnraRl  orden.  To  buy  by  mail,  send  a  chi^ck.  miiney 
order,  or  VISA  ur  itasiercard  infiinnalion  m  Elccininic  Aris,  P.O.  B«x  75  W.  San  Mateo.  CA  94403.  TKc  price  i-^  S)9.95  for  the  Commudore  64  version.  Add  S5  (or 
shippinR  and  handline  ($7  Canadian).  Allow  1-4  weeks  for  delivery-.  The  Bard'>  Tale  11  and  Electronic  A^t^  are  registered  trademarks  of  Elecin>nic  Arts.  Ultima  is  a 
registered  trademark  of  Richard  Carrion.  Commndore  ii  a  tr.idemark  o(  ComnuHlore  Electronics  Ltd.  For  a  copy  o(  our  complete  catalog,  send  50<  and  a  stamped, 
wif-addresied  envelop*  lo  Electronic  .Vrn  Cataloj!,  IH20  Calcnav  Drive.  San  Mateo,  CA  94404. 
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The  Fundamentals 
Of  Commodore  64 

Graphics 


Lee  NoeL  Jr.,  Assistant  Editor,  Art  and  Design 


The  Commodore  64's  impressive  graphics  capabilities  are  the  result  of 
the  computer's  remarkable,  but  initially  bewildering,  array  of  graphics 
modes  and  features.  For  a  better  appreciation  of  the  64's  screen  magic, 
here's  a  gentle  hands-on  introduction  to  the  fascinating  world  of  Commo- 
dore 6i  graphics. 


Five  years  have  passed  since  the  Com- 
modore 64  vt^as  first  introduced.  The 
machine,  which  has  since  become  the 
bestseiling  persona!  computer  in  the 
world,  continues  to  sell  well  in  its  new 
incarnation  as  the  64C.  And,  of  course, 
there's  also  a  complete  64  inside  every 
Commodore  128. 

The  64's  great  popularity  is  based, 
in  part,  on  the  high  quality  of  its  graph- 
ics. Even  today's  powerhouse  ma- 
chines— Commodore's  own  Amiga, 
Atari's  ST,  and  Apple's  IlGS — offer 
graphics  capabilities  that  are  not  really 
very  far  removed  from  those  of  the  64, 
As  far  as  graphics  go,  the  64  has  been  a 
tough  act  to  follow.  Let's  take  a  close-up 
look  at  the  64's  formidable  graphics  ca- 
pabilities, and  examine  the  various 
graphics  modes.  The  hands-on  exam- 
ples included  in  this  article  will  display 
all  the  modes  and  provide  demonstra- 
tions of  some  of  the  principles  of  Com- 
modore 64  graphics  operations.  Bear  in 
mind,  however,  that  even  a  nontechni- 


cal discussion  of  graphics  must  use 
some  computer  terminology.  But  we'll 
make  every  effort  to  introduce  it  only 
when  necessary,  and  only  as  an  aid  to 
clarity. 

Miniature  Lightbulbs 

A  close  look  at  any  64  screen  display  re- 
veals an  image  made  up  of  thousands  of 
tiny  dots  of  light.  These  dots  are  called 
pixels — short  for  picture  elements — and 
they  can  be  thought  of  as  miniature 
lightbulbs.  Although  the  bulbs  are  fixed 
in  position,  they  can  be  adjusted  for 
color  and  intensity  (brightness). 
Everything  you  see  in  a  screen  display, 
including  apparent  movement,  is  a  re- 
sult of  these  adjustments.  To  get  an  idea 
of  how  they  work  in  practice,  try  typing 
in  the  following  brief  program.  CTo  in- 
sure that  the  program  will  work  proper- 
ly, type  it  in  exactly  as  it's  printed. 
Watch  carefully  for  semicolons.  They 
often  immediately  precede  colons,  as  in 
lines  10,  30,  and  40.) 
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10  POKE53280,0:POKE533ai,2:R=2 

4:CM=55296:W=40;PRINT  CHR? ( 

147); :FOR  C=l  TO  6 
20  POKE  646, (-(C>0)*6-(C>1)*8+ 

(C>2)*13-(C>3)*6-(C>4)*6+(C 

>5)*8) 
30  FOR  B=l  TO  160  SPRINT  CHRS(1 

66);!NEXT  BsNEXT  CiPOKE  646 

,9 
40  FOR  1=2  TO  W: PRINT  CHRS{115 

}; :NEXT  I 
50  FOR  1=0  TO  W:POKE  CM+W*R+I+ 

{I>39),7:POKE  CM+W*R+I+ ( I>1 

),9 
60  FOR  T=l  TO  WiNEXT  TtNEXT  I: 

GOTO  50 

When  run,  the  program  creates 
a  number  of  horizontal  bands  of 
color.  Each  of  these  bands  is  made 
of  a  pattern  of  small,  uniformly 
sized  blocks.  In  turn,  each  of  these 
blocks  is  made  up  of  four  pixels. 
This  structure  is  seen  more  clearly 
in  some  colors  than  in  others,  but  if 
you  look  closely,  you'll  see  that  the 
entire  screen  is  built  up  of  the  tiny 
pixels — all  identical  in  size  and  all 
fixed  in  place. 

In  most  areas,  the  color  differ- 
ences between  pixels  are  obvious. 
Also,  in  the  greenish  bands,  for  ex- 
ample, you'll  see  two  greens  of  dif- 
ferent intensity.  Even  at  the  bottom 
of  the  screen,  where  a  heart  shape  is 
apparently  moving  rapidly  across 
the  display,  close  observation  will 
reveal  that  the  pixels  are  not  mov- 
ing at  all.  Only  the  way  they  are  lit 
and  colored  is  changing.  As  you  can 
see,  changes  in  intensity  and  color 
are  the  key  to  the  entire  display. 

The  effect  is  similar  to  the  sort 
of  moving  patterns  seen  in  the 
lighted  advertisements  often  used 
on  blimps.  In  this  case,  however, 
each  pixel  is  capable  of  displaying 
any  of  the  64's  16  colors.  (To  break 
out  of  the  program,  hold  down  the 
RUN/STOP  key  and  press  the  RE- 
STORE key  sharply.) 

Resolution  And 
Graphics  Modes 

The  size  of  the  pixels  is  of  great  im- 
portance to  the  general  appearance 
of  the  display.  Imagine  a  screen 
with  100  pixels  arranged  in  a  10  X 
10  grid.  Graphics  displayed  on  such 
a  screen  would  have  to  be  large  and 
blocky.  If,  instead,  we  imagine  that 
the  same  screen  is  20  X  20,  with 
400  pixels,  we  can  expect  smaller 
blocks  and  a  more  detailed  display. 
In  general,  the  smaller  the  pixels, 
the  finer  the  image.  The  degree  of 
fineness  of  a  display  is  known  as 
resolution.  For  computer  screens. 


resolution  is  usually  described  in 
terms  of  the  number  of  pixels  mak- 
ing up  the  screen,  expressed  as 
width  times  height  (for  example, 
320  X  200). 

Thus,  our  two  imaginary 
screens  would  be  described  as  hav- 
ing resolutions  of  10  X  10  and  20 
X  20.  The  20  X  20  screen,  with  a 
higher  number  of  pixels,  is  said  to 
have  a  higher  resolution  than  the 
10  X  10  screen.  The  64's  resolution 
is  considerably  higher  than  that  of 
either  of  the  imaginary  examples. 
In  fact,  the  computer's  maximum 
resolution  is  320  X  200,  for  a  total 
of  64,000  pixels.  Interestingly,  this 
is  also  the  most  frequently  used  res- 
olution for  color  displays  on  the 
Amiga  and  ST.  The  64  also  offers  a 
low-resolution  screen  of  160  X  200 
pixels.  This  setup  provides  more 
color  possibilities  than  the  other, 
but  it  also  doubles  the  width  of  the 
pixels,  making  displays  more  color- 
ful, but  coarser. 

We've  just  discovered  two  dif- 
ferent screen-resolution  arrange- 
ments for  the  64.  These  and  other 
variations  in  displays  are  known  as 
graphics  modes,  and  the  64  offers 
five  pairs  of  them. 

Standard  Character  Modes 

Let's  look  at  the  various  modes  to 
see  how  they're  used  and  to  deter- 
mine the  different  kinds  of  graphics 
displays  that  can  be  constructed 
with  them. 

The  first  mode  is  known  as 
standard  character  mode.  This  is  the 
normal  text  mode  that  you  see 
when  you  turn  on  the  machine  and 
type  something.  Characteristics  of 
this  mode  are  one  overall  back- 
ground screen  color  and  the  display 
of  letters  and  numbers,  each  of 
which  may  have  only  one  of  the 
64's  16  colors.  Also  available  are  a 
large  number  of  predefined  graph- 
ics shapes  which  can  be  accessed 
instantly  by  just  typing  on  the  key- 
board. The  heart  shape  in  the  demo 
program  is  an  example  of  one  of 
these  graphics. 

Before  further  discussion,  it's 
important  that  we  take  a  brief  look 
at  computer  memory.  This  will  clar- 
ify several  points  with  regard  to  all 
the  graphics  modes. 

In  standard  mode,  everything 
you  see  on  the  screen  is  governed 
by  a  special  area  called  screen  mem- 
ory, a  1000-byte  block  of  RAM. 
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RAM — Random  Access  Memory — 
is  the  free  memory  in  a  computer, 
an  area  available  for  holding  data 
the  user  types  in.  A  byte,  the  prima- 
ry building  block  of  computer 
memory,  can  be  thought  of  as  an 
empty  box  which  can  hold  any  val- 
ue from  0  to  255.  Each  byte  is  sub- 
divided into  eight  bits;  it  is  the 
arrangement  of  these  bits  that  de- 
termines the  number  stored  in  the 
byte.  Bytes  have  addresses,  almost 
as  if  they  were  houses  located  on 
one  very  long  street.  The  first  byte 
of  RAM  in  the  64  has  address  0,  the 
second  is  1,  the  third  is  2,  and  so  on. 
(Addresses,  like  most  numbers  in 
computers,  start  at  0.  The  computer 
number  is  therefore  1  less  than  the 
number  you  would  normally  expect 
to  see.) 

Normally,  screen  memory  on 
the  64  occupies  the  thousand  bytes 
from  address  1024  to  address  2023. 
Each  byte  in  screen  memory  corre- 
sponds to  one  character  cell  on  the 
display  screen.  A  character  cell  is  a 
fixed  8  X  8-pixeI  block  on  the 
screen.  Standard  64  text  and  graph- 
ics characters  each  occupy  exactly 
one  of  these  cells.  As  you  probably 
know,  the  64 's  regular  text  display 


is  40  columns  wide  by  25  lines 
high — in  other  words,  40  X  25 
character  cells.  That's  1000  cells, 
exactly  matching  the  number  of 
screen  memory  bytes.  Address 

1024  controls  the  character  cell  in 
the  top  left  comer  of  the  screen, 

1025  is  the  next  cell  to  the  right  on 
the  same  row,  and  1063  is  the  right- 
most cell  of  that  row.  The  next  row 
starts  with  1064  (1024  +  40  charac- 
ter cells)  and  ends  with  1103  (1064 
+  39  cells).  This  pattern  is  repeated 
for  the  entire  screen,  until  the  final 
cell,  2023,  is  reached.  Type  in  the  fol- 
lowing program  for  a  demonstration: 

la  POKE  53281, 0!PRINT  CHR5(147 

) 
20    POKE  1024,ltPOKE  1024+1, 2:P 

OKE  1024+39,3 
30  POKE  1024+40, 4: POKE  1024+99 

9,26 
40  POKE  5529e,2!POKE  55296+1.2 

iPOKE  55296+39,2 
50  POKE  55296+40, 2 :POKE  55296+ 

999,2 
60  GOTO  60 

When  run,  this  program  dis- 
plays the  capital  letters  A,  B,  C,  and 
D  in  the  first  four  locations  men- 
tioned. A  Z  should  appear  in  the  fi- 
nal character  cell  on  the  screen. 


Screen  Codes  And 
Color  Controls 

Within  the  program  listing,  you 
won't  find  these  letters  in  a  read- 
able form.  Instead,  numbers  are  be- 
ing POKEd  directly  into  the 
addresses.  Try  altering  the  numbers 
and  addresses  to  see  what  happens, 
but  be  sure  the  addresses  lie  within 
the  range  1024-2023  (screen  mem- 
ory). Any  other  values  will  proba- 
bly cause  problems.  The  numbers 
POKEd  must  run  from  0  to  255 — 
the  only  legal  range  for  POKEs  on 
the  64,  The  numbers  POKEd  into 
screen  memory  are  called  screen 
codes.  (Tables  of  these  codes  are 
found  as  appendices  in  most  pro- 
gramming books,)  The  screen  code 
does  not  actually  produce  the  dis- 
play you  see.  Instead,  it  directs  the 
computer  to  get  its  image  infor- 
mation from  a  special  area  of  mem- 
ory, character  memory.  In  this  area 
are  stored  patterns  for  each  of  the 
characters  you  can  type  directly  on 
the  keyboard.  Each  of  these  pat- 
terns, or  character  definitions,  will 
fill  a  character  cell  and  take  up  eight 
bytes  in  character  memory. 

The  screen  code  is  simply  a 
guide  to  the  particular  eight-byte 
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group  needed  to  produce  any  par- 
ticular graphic.  For  example,  the 
letter  A  has  a  screen  code  of  1, 
which  means  that  its  character  defi- 
nition is  the  second  pattern  in  char- 
acter memory.  (Remember,  we're 
counting  from  0  again.  Incidentally, 
0,  the  first  code,  is  the  screen  code 
for  (5).)  All  the  codes  for  letters  are 
numbered  as  you  might  expect,  the 
alphabet  finishing  at  code  26,  Z. 
With  this  information  about  screen 
codes,  it  might  be  helpful  to  experi- 
ment with  the  previous  example 
program  again. 
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In  lines  40  and  50  of  the  pro- 
gram, you'll  notice  a  number  of  ad- 
ditional POKEs.  These  start  at 
address  55296  and  then  move  up- 
ward by  exactly  the  same  amounts 
as  the  screen  memory  POKEs  in 
lines  20  and  30,  As  we  can  now  see, 
screen  display  is  a  complex  process, 
and  there's  yet  another  area  of 
memory  involved  in  standard  char- 
acter mode:  color  memory,  a  thou- 
sand fixed  bytes  of  memory  starting 
at  address  55296.  This  area  is  nor- 
mally dedicated  to  color  control  for 
screen  memory.  The  color- memory 
bytes  are  arranged  in  exactly  the 
same  pattern  as  that  of  screen  mem- 
ory. Lines  20-30  and  40-50  show 
how  identical  increases  in  address- 
es result  in  the  correct  character  cell 
being  affected  for  both  appearance 
or  color.  Color  codes  on  the  64  are 
numbered  0-15  and  produce  the 
machine's  16  colors.  In  lines  40  and 
50,  try  ahering  the  2's,  which  repre- 
sent red,  to  other  color  codes. 

There  are  two  other  color  con- 
trols in  this  mode.  Addresses  53280 
and  53281  determine  border  and 
background  color,  respectively.  In 
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line  10  of  both  the  programs  we've 
looked  at  so  far,  you'll  find  POFCEs 
to  at  least  one  of  these  addresses. 
Color  codes  on  the  64  are  uniform, 
so  these  two  addresses  respond  to 
0-15,  as  well.  The  figure  preceding 
illustrates  the  various  components 
that  play  a  part  in  displaying  stan- 
dard character  mode. 

Fortunately,  BASIC  makes  it 
easy  to  bypass  the  complex  route  to 
this  graphics  mode.  The  PRINT 
command  offers  a  way  to  control 
the  position  and  color  of  characters 
without  worrying  about  codes, 
memory  areas,  or  POKEs.  PRINT 
operates  in  a  fairly  straightforward 
way,  and  it  will  work  in  direct 
mode — that  is,  without  being  in  a 
program.  The  first  program  you 
typed  in  makes  extensive  use  of 
PRINT. 

PRINT  is  a  fast  and  effective 
way  to  display  graphics  in  this 
mode,  but  it  lacks  the  precision  and 
flexibility  of  POfCEing  directly  to 
screen  and  color  memory.  Using 
PRINT  and  the  special  CHR$  codes 
to  control  color  and  cursor  move- 
ment is  an  especially  powerful 
technique,  but  makes  program  list- 
ings hard  to  read. 

A  detailed  look  at  the  complex- 
ities of  screen  codes  and  character 
definitions  is  beyond  the  scope  of 
this  article,  but  some  additional 
information  may  be  helpful.  Two 
full  sets — consisting  of  256  charac- 
ters each — of  definitions  are  nor- 
mally available  for  your  use.  One 
consists  of  numbers,  capital  letters, 
and  lots  of  graphics;  the  other  offers 
fewer  graphics,  but  adds  lowercase 
letters.  Normally,  only  one  set  can 
be  used  at  a  time.  The  easiest  way 
to  switch  between  the  sets  is  just  to 
press  the  Commodore-logo  key  and 
the  SHIFT  key  simultaneously. 
Each  time  these  keys  are  pressed, 
the  other  set  of  definitions  shifts 
into  place.  Any  characters  currently 
displayed  on  the  screen  will  in- 
stantly alter  to  reflect  the  change. 
The  definitions  can  also  be 
switched  from  within  a  program. 
The  following  example  shows  the 
effect.  (Be  sure  to  save  a  copy  of  this 
program — we'll  be  using  it  later.) 

10  C=0;FQR  1=0  TO  31:HEAD  N:C= 
C+NsPOKE  328+1, N: NEXT 

20  IFC<>4900THENPRINT"ERROR  IN 
10-50" : STOP 

30  DATA  173,24,208,73,02,141,2 
4,208,96 

40  DATA160, 0,132, 251, 169,216, I 
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33,252,162,4,169,14,145,251 

,200,208,251,230,252 
50  DATA  202,208,246,96 
60  SYS65409:SYSB37!V=53248:BK= 

V+33:POKEBK,0 
70  SM=1024!CM=55296!FOR  1-0  TO 
255:0=172+I+24*INT(I/16)3p 

OKESM+O, I 
80  POKE  CM+O, 1/16- {I< 16)! NEXT 
90  POKE198,0!BO-PEEK(BK-1)AND1 

5:P0KEBK-1,14+(B0=14)*14 
100  GETRS!0N-(R$="")-2*{R5="G" 

)GOTO100,120 
110  SYS828:GOTO100 
120  IF(PEEK{V+24)AND6)"6THENSY 

S828 
130  IFSFTHENRETURN 
590  POKEBK-l,l:POKE198,0tWAlTl 

98,1 :SYS6S409:END 

Initially,  the  program  displays 
all  the  graphics  from  one  set  by 
POfCEing  screen  memory  with  the 
256  possible  screen  codes.  The 
character  set  is  displayed  in  a  block 
made  of  16  rows  of  16  characters 
each,  with  1 5  of  the  64's  colors  visi- 
ble. The  sixteenth  color,  black, 
couldn't  be  used  since  it  would  be 
invisible  against  the  black  back- 
ground. Pressing  on  any  key  other 
than  G  will  switch  to  the  other 
character  set.  A  further  press  will 
bring  back  the  first  set,  and  so  on. 
Pressing  G  (for  Go  on)  will  allow 
you  to  get  out  of  the  program.  The 
last  line,  690,  is  especially  impor- 
tant. It's  used  now,  and  later,  to  ter- 
minate the  display.  When  this  line 
is  reached,  the  border  turns  white, 
and  you  can  exit  to  the  normal 
screen  by  pressing  any  key. 

You'll  notice  a  couple  of  inter- 
esting points  about  the  two  charac- 
ter sets.  Rapid  switching  back  and 
forth  (use  a  repeating  key,  like  the 
space  bar,  to  facilitate  this)  reveals 
that  about  half  the  characters  are 
common  to  both  sets.  Also,  the  bot- 
tom half  of  each  set  is  a  reversed 
version  of  the  top.  The  sets  are  ar- 
ranged this  way  to  give  the  maxi- 
mum flexibility  for  programming 
and  screen  displays.  The  mechanics 
of  switching  sets  is  rather  complex, 
but  an  easy  way  to  do  it  is  provided 
by  BASIC.  PRINT  CHR$(142)  gives 
the  uppercase-only  set,  and  PRINT 
CHR$(14)  gives  the  lowercase  and 
uppercase  set.  As  you've  seen,  set 
switching  has  no  effect  on  colors. 
They  are  controlled  by  color  memo- 
ry, which  is  unaffected  by  the 
switching  procedure. 

By  the  creative  use  of  one  of 
these  sets  and  by  changing  the  col- 
ors of  appropriate  characters  and 
graphics,  some  fairly  impressive 
screen  displays  are  possible. 


Programmable  Characters 

Standard  character  mode  offers  an 
even  more  flexible  alternative;  stan- 
dard programmable  characters.  Up  to 
now,  the  characters  we've  seen 
have  been  governed  by  character 
definitions  stored  in  ROM  (Read- 
only Memory),  a  fixed  nonpro- 
grammable area  of  memory.  It's 
possible  to  divert  the  64's  attention 
away  from  the  ROM  patterns,  and 
make  the  computer  look  at  RAM. 
Once  this  is  done,  we  can  place  any 
values  we  want  there,  altering  the 
patterns  to  suit  our  own  uses.  The 
next  program  segment  shows  stan- 
dard characters  in  the  process  of  be- 
ing transformed. 

This,  and  all  the  following 
short  programs — up  to  line  680 — 
should  be  joined  to  the  previous 
one.  To  link  programs,  just  make 
sure  the  previous  stage  is  in  memo- 
ry, and  then  type  the  new  lines. 
When  finished,  save  the  enlarged 
program  before  running  the  dem- 
onstration. When  you  reach  the 
next  program,  just  add  it  in  the 
same  way.  As  with  the  previous  ex- 
ample, pressing  any  key  but  G  will 
switch  between  character  sets  if 
you're  in  a  character  mode.  Press- 
ing the  G  key  will  allow  you  to  go 
on  to  the  next  module  once  you've 
started  linking  the  programs  to- 
gether. The  border  will  change 
color  to  notify  you  when  the  key- 
board is  waiting. 

140  C-fl!FORI»0TO48!READN:C-C+N 

tP0KE679+I,N:HEXT 
150  IFC<>5ei4THENPRINT"ERROR  I 

N  140-180"! STOP 
160  DATA120, 169, 51, 133, 1.162,1 

6,160,0,140,193,2 
170  DATA140, 196, 2, 169,208, 141, 

194,2,169,48,141,197,2,185, 

1,1,153,1,1,200 
160  DATA  208,247,238,194,2,238 

,197,2,202,208,238,169,55,1 

33,1,88,96 
190  C=0;FORI=0TO27iREADN:C-C+N 

:P0KE728+I,N;NEXT 
200  IFC<>3724THENPRINT"ERROR  I 

N  190-220" :STOP 
210  DATA  160,0,162,24,169,32,1 

41,233,2,140,232,2,173,4,22 

0,153,1,1 
220  DATA  200,208,247,238,233,2 

,202,208,241,96 
230  SF=l!SYS679:POKEV+24,29 
240  CD='12288:T=50:SYS72a 
250  FORD=0TO7*T:POKECD+32*a+IN 

T(B/T) ,0:NEXT 
260  FORI=0TO255:FOKB=0TO7:POKE 

CD+I*8+B,I:NEXT:NEXT 
270  GOSUB90 

Now  when  you  run  the  com- 
bined program,  it  will  repeat  the 


so  REAL  IT  HURTS 

GFL  Championship  Footbafl™ 

The  way  computer  football  should  be. 


Amiga  scTtcn 


Olhcr  football  games  put  you  in  the  grdrid.slands, 
looking  down  on  tlic  action.  Now  sec  what  it's  like 
I'roni  the  player's  perspective — looliing  out  oC  your 
helmet  at  an  iingry  linebacker  headed  straight  I'or 
you,  and  no  blockers  in  sight. 

With  GFL  Championship  Football,'"  you've  got 
the  (irst  football  simulation  that  actually  takes  you 
down  on  the  field,  taking  the  hits  and  muking  ihe 
plays.  And  it's  more  than  just  a  pretty  picture — 
you  really  get  the  feel  of  plming  football. 

No  other  football  simulation  gives  you  so  many 

features: 

•  fn-lhc'lu-lmcl  perspective  puts  you  at  ground 


level  on  llie  playing  field. 

•  Scrollitif'-.'icreen  animation  moves  you  up  and 
down  the  playing  field. 

•  Realistic  sound  effects  let  you  hear  everything 
from  the  quarterback  calling  the  signals  to  the 
sound  of  your  own  footsteps. 

•  Team  selection  screens  allow  you  to  set  the  play- 
ing style  of  your  team  and  that  of  your  opponent. 

Whether  you're  taking  on  bone- crunching  action 
against  a  friend,  or  going  up  against  any  of  the  27 
computer-controlled  teams  in  the  GFL,  this  is  the 
one  (hat  puts  you  where  the  action  is! 


Available  now  for  the  Cotnmodore  64/128. 
Coming  Soon  for  the  IBM  PC/PCjr  ami  Tandy  1000,  Apple  II,  Amiga,  Atari  ST  and  100%  compatible  computers. 


B  rs 


;?^  ;fft  'H:  fV  fV  ^ 


Ami^voi^n 


Commobore  64-I2H  screen 


w-.,  ?rj  5^  s*,  h^, 


CammoAoTT  &4-128  ^crt'en 


Conijnodon;  6^-128  saeci] 


e^isoff^ 


iXmycw.w  i^  J  iNtLtciiuLEk  uf  Acfivi'hiMri  hh.-.  Ci)iriiiiixli)ci;  f^l.  IZK  hihJ  Aniipiu  uit?  ir4hlciiiHi[k%  nl  ('(KJiitnnlofe  lilcctnprLbL'&  LiiubicJ   i|IM  \X  artiJ  \K\\  aic  inmWnurVs  of  tnicnviiiiHijJ  atl.^l[K■^^  Mtik:^iiK:%  r*iT|iiifi;lnin.  TaoUy  lJ>  » 
Tru(kmjrk4^  lliixly  t'c^vJiKin.  Alan  and  i>i' anMiLKV^ituirkv  dl  Al^kii  C\)i|'>iriiliort  Ap[i^c  t'^  u  Iraik'iiiarfc.  of  A|)pic  Computer.  AtiivJHiiorns  Ihc  lv^t!>iEcKM  Irdiiemari  of  Acltvi<hluai  tiH\  ^^  l**Sft  ALiivi^kwi  Ifit. 


earlier  standard  character  display. 
But  as  soon  as  you  see  the  screen 
border  turn  black,  you  can  press  G 
to  watch  programmable  characters 
being  made. 

Here,  you'll  see  the  uppercase 
and  graphics  set  displayed  briefly, 
and  then  turned  into  what's  com- 
monly described  as  "garbage."  The 
program  has  shifted  from  ROM  to 
RAM  for  character  patterns.  How- 
ever, there  are  nothing  but  random 
values  in  those  bytes,  hence  the  dis- 
organized display. 

The  screen  doesn't  stay  disor- 
ganized for  long.  First,  the  pattern 
in  the  bulk  of  the  screen  begins  to 
clear  away  and  return  slowly  to  the 
familiar  black  background.  This  is 
because  the  definition  for  the  first 
character  in  the  third  row  of  the  dis- 
play is  being  blanked  out.  (This  is 
the  pattern  corresponding  to  screen 
code  32,  a  blank  space.)  Since  each 
8-byte,  or  64-bit,  definition  corre- 
sponds to  an  8  X  8-pixel  (or  64- 
pixel)  character  cell,  it's  not  a  great 
surprise  to  discover  that  each  bit  in 
the  definition  controls  one  pixel  on 
the  screen.  Blanking  out  the  pixels 
simply  requires  turning  off  every 
bit  in  the  definition.  Once  this 
transformation  is  complete,  the  rest 
of  the  character  set  is  changed  into 
blocks  of  short  vertical  lines.  Notice 
what  happens  when  the  pattern  for 
a  space  is  changed  again.  When  all 
the  characters  are  done,  press  any 
key  (avoid  G  at  this  stage)  to  exam- 
ine the  other  character  set.  You'll 
see  that  it  appears  completely  nor- 
mal. Actually,  both  this  set  and  the 
other,  rather  unusual  set  are  pro- 
grammed characters  whose  pat- 
terns are  stored  in  RAM,  The 
lowercase  set  was  copied  very  rap- 
idly from  ROM  into  RAM  at  the 
start  of  this  example. 

Now  add  the  next  program 
module: 

280  FORI=0TO31:FORB=0TO7:AD=CD 

+I*8+B;P0KEAD, PEEK(AD+2048) 

: NEXT: NEXT 
290  FORB=0TO7:POKECD+160*8+B,P 

EEK(CD+B) : NEXT: PRINT "PRESS 

(SPACElTHE  RETURN  KEY" 
300  GETR5:IFR5<>CHR5(13)THENPO 

KE204,0iGOTO300 
310  POKE204,1 :FORB=0TO7:READCH 

: POKBCD+B , CH : NEXT 
320  DATA  130,68,124,84,124,56, 

16,0 
330  FORa=0TO7*T:AD=CD+INT{B/T) 

:POKEAD+32*8,PEEK(AD) :NEXT 
340  GOSIJB90 

When  the  new  section  is  run- 
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ning,  you'll  see  the  top  two  rows  of 
vertical  bars  converted  into  the  first 
part  of  the  lowercase  set,  and  the 
first  character  of  the  eleventh  row 
converted  to  an  @  sign.  This  char- 
acter has  screen  code  160,  the  code 
for  a  reversed  space.  Once  these 
changes  are  over,  you'll  see  a  screen 
message  asking  you  to  press  the 
RETURN  key.  This  is  accompanied 
by  a  flashing  cursor  in  the  shape  of 
the  @  sign.  The  cursor  always 
works  by  alternating  the  character 
it's  resting  on  with  the  reverse  of 
that  character.  Normally,  this  gives 
the  effect  of  a  flashing  block.  With 
our  mutated  characters,  the  effect  is 
quite  different.  Once  you've 
pressed  the  RETURN  key,  another 
transformation  takes  place.  The  @ 
sign  that's  the  first  character  in  the 
display  is  converted  into  the  head 
of  a  small  animal.  Then,  so  that 
you'll  have  time  to  watch,  this  pat- 
tern is  transferred  slowly  into  the 
area  that  holds  the  space  character. 
As  a  result,  the  majority  of  the 
screen  is  soon  covered  with  multi- 
ple copies  of  the  creature's  face.  For 
some  technical  notes  on  how  the 
face  was  created,  refer  to  the  side- 
bar accompanying  this  article. 

Standard  programmable  char- 
acters are  one  of  the  mainstays  of 
Commodore  64  graphic  displays. 
They  can  be  used  to  make  charac- 
ters for  games,  different  kinds  of 
letters  and  numbers,  and  highly  de- 
tailed backgrounds  for  games  and 
other  displays.  As  you  saw  when 
the  blank  space  so  rapidly  became  a 
thin  vertical  line,  this  mode  offers  a 
speedy  way  to  affect  large  areas  of 
the  screen.  By  changing  character 
definitions  in  this  active  way — 
often  called  redefining  on  the  fly — 
you  can  animate  any  kind  of  dis- 
play. Indeed,  some  arcade-style 
games  rely  exclusively  on  this 
mode,  and  use  no  sprites. 

Multicolor  Character  Modes 

To  move  on  to  the  next  category  of 
graphics  modes,  multicolor  charac- 
ters, type  in  the  following  program 
module  and  rerun  the  program.  As 
you  go  through  the  early  sections, 
pay  careful  attention  to  the  appear- 
ance of  the  face  and  to  the  letters  at 
the  bottom  of  the  alternate  charac- 
ter set.  (This  is  made  available  at 
any  time  by  pressing  any  key  but  G.) 

350    POKE53270,PEEK{53270)OR16 
360    GOStJB90 


When  you  hit  the  new  section, 
you'll  see  the  finely  detailed  animal 
face  dissolve  into  a  blob  of  indis- 
dnct  colors.  The  letters  in  the  still- 
displayed  PRESS  THE  RETURN 
KEY  message  are  similarly  affected. 
You'll  also  notice  that  while  the  top 
half  of  the  character  block  remains 
unchanged,  the  bottom  is  subtly  al- 
tered. For  a  clearer  look  at  the  con- 
trast, press  a  key  to  display  the 
other  character  set.  Here,  you  can 
see  that  the  lower  half  of  the  char- 
acter block  is  suffering  from  the 
same  distortion  as  the  RETURN- 
key  message. 

This  character  set  shows  the 
appearance  of  the  next  64  graphics 
mode,  multicolor  character  mode 
with  standard  character  definitions. 
This  mode  differs  from  the  previous 
two  mainly  in  the  way  it  handles 
color.  Although  there  is  still  one 
background  color  and  one  main 
color-memory  color  per  character 
cell,  two  additional  colors  are  avail- 
able per  cell.  These  two  colors  ap- 
ply to  all  the  cells. 

Even  though  multicolor  mode 
is  clearly  active,  it's  only  affecting 
the  bottom  half  of  the  character 
block.  This  is  due  to  a  special  prop- 
erty of  both  the  multicolor  modes. 
Multicolor  is  set  individually  for 
each  of  the  1000  screen  cells.  Once 
the  main  multicolor  switch  is  acti- 
vated (in  line  350),  each  cell  is  con- 
trolled by  the  color  code  held  in  the 
corresponding  byte  of  color  memo- 
ry. Codes  0-7,  the  first  eight  colors, 
display  normal,  single-color  char- 
acters in  the  same  color  as  the  code, 
like  those  at  the  top  of  the  block. 
Codes  8-15  turn  on  multicolor  in 
any  given  cell,  but  produce  main 
display  colors  corresponding  to 
codes  0-7. 

The  bottom  eight  rows  of  the 
character  block  were  constructed 
with  color  codes  8-15,  so  they're 
the  only  ones  affected  by  the  multi- 
color mode.  If  you  look  closely,  you 
may  be  able  to  see  that  these  rows 
are  no  longer  the  same  colors  that 
they  were  in  earlier  stages.  Howev- 
er, colors  8-15  are  not  completely 
lost  in  multicolor  mode;  they  can  be 
used  for  background  or  border,  or 
for  the  two  additional  multicolor 
hues. 

As  you  can  see,  using  multicol- 
or with  normal  character  patterns  is 
rather  poindess.  Characters  in  col- 
ors 0-7  appear  unchanged,  while 


Over  50,000  sold  in 
just  four  months! 


And  you  don't  even  have  to 
leave  your  room. 

The  Russians  have  The  Doomsday' Papers^  locked 
deep  in  a  Siberian  stronghold.  With  them,  tlie>'  can 
bring  the  world  to  its  knees. 

The  US.  government  needs  )x>ur  help.  Using  their 
satellite  you  can  get  into  the  complex  with  ^'oiir 
computer.  All  )'ou  have  to  do  is  locate  the  combina- 
tions to  the  Sitie,  find  and  open  it,  and  get  the 
documents  out. 

Sounds  simple  enough.  Unfortunately,  it's  not  that 
easi:  There  are  ^-ideo  cameras  and  monitors  to  be 
a\'oided.  Guard  patrols.  And  something  called . .  .The 
Annihilaior.  Pius,  your  only  map  is  the  one  you've 
got  to  make  while  not  being  disccn'ered  by  all  of 
the  above. 

Your  reputation  got  you  into  this  mess.  Your 
hacking  skill  is  the  only  thing  diat  can  get  you  out. 
BonVojitge. 


And  For  The 

Complete  Hacker 

Experience. . . 

Don'i  mis.s  the 
original  Hacker— 
the  one  that  got  it 
all  started! 


I  [acker  II:  The  Doomstlaj' 

Papers,  designed  by  Ste^t- 
Qtrtwright,  who  brought 
it)ti  the  a\v'3rd  winning 
challenge  of  Hacker." 


Hacker  II  for  ComnKHlore 
64/128,  Appic  U,  IBM  PC/PCjr 
and  Tandy  1000.  Amiga,  Atari  ST 
atid  Macintosh  computers. 
(k)mjng  .MKin  for  the  Apple  lies. 


For  more  information  and  the  dealer  nearest  >'ou  call  800/ 
227-9759  (in  California,  call  -MS/960-04 10)  weekday's 
10:00  a.m.  to  4:00  p.m.  Pacific  time. 


ACTIVISIOH 

LNTKKlAlNMLNr  SOFTWARE 


CDnuDOtiorcf^,  I282mt  Ami}^3rc-trji3cnufks<)fQriTeirkHkMt.-  tUcctitmioilimlinl.  IBM  Es^iradeimi/ki^f  IntciruHoiul  rU(sJnicviMjcM[>eT»0^rTX>raNoti  T,im!if' is  a  tratif maii  ii^TiuittyfjOfpcjnnkjtt, 
Atari  aiidSTarr  ErjiJcnt]fka.uif  Aun  i'Mr^  dapple xinl Maclntunh ore  iruJccrurksi iif  Apple rjcin^tiifr  .AtiMtinn  is\\w.  n.'{(i>icrr(J  icatkiiuTkiifMiJvit^m,  Ieic.  ciyK6  Acchlwin.  Iik:. 


P  R  I  Z  I 

"The  Computet  Experts'^ 

23292  N.  Pepper  ltd.,  Barrirtgton  IL  60010 


ftll  our  products  carry  a  minimum  90  day  warranty 
from  the  date  of  purchase,  if  problems  arise, 
simply  send  your  product  to  us  via  U.P.S.  prepaid. 
We  will  IMMEDIATELY  send  you  a  replacement  at 
io  charge  via  U.P.S.  prepaid.  This  warranty  proves 
once  again  that..  \x^.  [j^y^.  (;„,.  CttSlOmei's! 


1571  DISK  DRIVE 


This  is  the  affordable  printer 
you've  waited  for!  8'/j"  letter 
size,  SO  column  dot  matrix,  heal 
transfer  printer  features  upper 

and  lower  case,  underline, 

graphics,  word  processing,  and 

much  more. 

SALES  39  95 

List  SI 99 


PRINTER  & 

TYPEWRITER 

COMBINATION 

Superb  Silver  Reed  letter  quality 

daisy  wheel  printer /typewriter, 

just  a  flick  of  the  switch  to 

I  interchange.  Extra  large  carriage, 

typewriter  keyboard,  automatic 

margin  control,  compact, 

lightweight,  drop  in  cassette 

ribbon!  Includes  Centronics 

Parrallel  Interface 

SALE  $179  95 

List  S299 


13"  COLOR 
MONITOR 


High  Resolution,  1000  character 

display,  with  built  in  audio 

speaker  with  volume  control, 

SALES  179  95 

List  S329 


160-180  CPS 
N.L.Q.  180 
PRINTER 

This  primer  has  a  Near  Letter 

Quality  button  on  the  front  panel. 

I  No  more  turning  the  printer  on  and 

off.  The  8K  buffer  will  free  up 

your  computer  four  times  faster 

than  conventional  printers  and  the 

high  speed  will  keep  you 

computing  more  than  printing. 

Super  graphics  along  with  Pica, 

I  Elite,  Italics,  and  Condensed  print. 

Ufetime  Wtmmty  on  Print  Head 

plus  5  month  immediate 

replacement  wananty, 

SALES  199,00 

List  S499 


COMSTAR  1000 
PRINTER 


Print  letters,  documents,  ect.,  at 

100  cps.  Works  in  Near  Letter 

Quality  mtxie.  Features  are  dot 

addressable  graphics,  adjustable 

tractor  and  friction  feed,  margin 

settings,  pica,  elite,  condensed, 

italics,  super/subscript,  underline 

&.  more.  CDM  Interface  Included 

SALES179.95 

List  J349 


12"  80  COLUMN 
MONITOR 


High  Resolution  amber  or  green 
screen  monitor.  80  col.  x  1000 

lines  at  center.  Non-^arc  screen. 
Works  terrific  with  IBM,  Apple 
and  Laser  business  computers. 

SALES  99  00 

List  $129 


SALES  259.95 


List  $349 


TV  TUNER 

Now  switch  your  computer 

monitor  into  a  television  set  with 

the  flick  of  a  switch.This  Tuner 

has  dual  UHF/VHF  selector 

switches,  mute,  automatic  fine 

tuning  and  computer/TV 

selector  switches.  Hooks  up 

between  your  computer  and 

monitor!  Inputs  included  for  }00 

ohm,  75  ohm,  and  UHF. 

SALE$  49,95 

List  J 130 


J 


14"  RGB  & 

COMPOSITE 

COLOR  MONITOR 


High  Resolution,  80  column 

Monitor.  Switch  from  RGB  to 

Composite,  (C128  -  IBM  -Apple) 

RGB  cable  $19.95.  Add  SI 4. SO 

shipping. 

SALES  237.00 

List  $399 


MaslerCdrd 


TO  ORDER  CALL  (312)  382-5244 

8  am  -  8  pm  CST  Weekdays  /  9  am  -  12  noon  CST  Saturdays 


BEST  SERVICE  IN  THE  USA  •  ONE 

DAY  EXPRESS  MAIL  •  1 5  DAY  FREE 

TRIAL  •  VOLUME  DISCOUNTS  • 

OVER  500  PROGRAMS  • 

CUSTOMER  LIST  OF  OVER 

3,000,000  -  LARGEST  IN  THE  USA 


[3 12)  382-524^ 

CALL  BEFORE  YOU  ORDER:  PRICES  MAY  BE 
LOWER  &  WE  OFFER  SPECIAL  SYSTEM  DEALS 


MUSICAL  KEYBOARD  I    1200  BAUD  MODEM 


This  sturdy  40  key  professional 
guagc  spring  loaded  keyboard 
gives  the  feel  and  response  of  a 

real  keyboard  instrument. 
(Conductor  software  required) 


SALE  $69,00 1    SALE  $79,95 


Littjl  59,95 


Save  lime  and  money  with  this 

1200  Baud  modem.  It  has  many 

features  you  expect  a  modem  to 

have  plus  4  times  the  speedl 


List  $199 


COMPUTER 
CLEANERS 

TV /Monitor  Screen  Restorer  & 

aeaning  Kit,  Di.<ik  Drive  Cleoner, 

Antl-Stalic  Keyboard  Cleaner 

•Choose  any  of  these  three 

computer  cleaners  for  only  S9.93 

each! 


SALE  $9  95* 


List  $19.95 


SUPER  AUTO 
DIAL  MODEM 


Features  on-line  clock,  dialing 
from  keyboard,  capture  and 

display  high  resolution 
characters,  and  much  more, 

SALE  $29.95 

Lilt  $99 


SINGLE  SIDED  DOUBLE  DENSITY  DISKS 


100^4  Certified  $'A'   floppy  disks.   Lifetime 
W»nanty.  1  Box  of  lQQt29.00  List  $1.99  each 


ACCESS 


ACTION  PACK  (D) S19.1W 

UiAOtiR  BOARD  (D) U.»S 

LEADER  t»ARO  COURSES  (D). . .  IJ,9S 

MACII  J  (Q 19.« 

MACH  lis  (Q lt.9S 

TE^^"11  FRAME  (D) i3.9S 


ACCOLADE 


ACE  OF  ACES  (D) I1».»S  I 

DAM  DUSTERS  (D) 1».9S  I 

I'lCHT  NIOtiT  (D) 11.95  I 

HARDBALL    (D( l»,9S  I 

LAW  OF  THE  WEST  (D) l».9S  [ 

KILLED  USTiL  DEAD  (D) t«.»S  f 


BLUE  CHIP 


BARON    (D) tl<.95 

MILLIONAIRE  (D) H.9S 

TYCOON  ID) 1«.9S 


TOM  WEISKOPF  PRO  OOLF  ID) lll.fS 

MR.  TESTER  (D| J.M 

PRirOT-HS  LIB.  1  (Dl  i.»S 

PRINTERS  LIB.  2(D) «.« 

DATABASE  MGR./PLUS  -  CIM  (D). ,, .  M.W 
TASK  FORCE  (D) 4.M 


.29*  ea.  1^ 


I 


PRINT  SHOP  (D) BJ.5 

GRAPHICS  LIB.  1.1 «  3  (□) U.M  I 

COMPANIOK  (D) a.Ml 

TOY  5linp  (D) ».»!  I 

WHIHi;  IS  CARMEK  SAM)IEGO(D) ll.«  I 

CBAPHICS  LIB.  HOLIDAY  ED  (Dl U.95  I 


ELECTRONIC  ARTS 


SPKCIAL  BONUS  COUPON    " 

We  pack  a  special  software  discount  coupon  with  every          | 

Computer,  Disk  Drive,  Printer,  or  Monitor 

we  sell! 

This  coupon  ■ 

allows  you  to  SAVE  OVER  S250  off  sale  prices!                ^ 

(EXAMPLES) 

NRtne                              List 

Sale 

Coupon 

B.  I.HometMk                                           S49.95 

$19.95 

J/ 7.95 

Super  Huey  II                                             SI 9.95 

S12.9S 

ill. 95 

Flight  Con  irol  J  oystlck                             J 1 9 .  95 

Sn.95 

SIO.OO 

Newsroom                                               $49.95 

S31.9S 

SZ9.9S 

Leader  Board                                              S39.95 

$iJ.95 

I22.9S 

TV  Tuner                                                       i99.95 

$49.9S 

i39.9S 

Commando                                                134. 9J 

$11.95 

iil.95 

Create  with  Garfield                                J29.9i 

$16.95 

M.9S 

Geos                                                               $59.95 

$39,95 

S37.95 

SAT  The  Perfect  Score                             $69.95 

$42,95 

S39.9S 

World  Games                                                SJ9,95 

$24,95 

S22.9S 

Trinhy                                                        $34.95 

$24.95 

S22.9S 

C128  Parmer                                              $69.93 

$49.95 

S44.95 

Robotics  Workshop                                    $149.93 

$124.95 

SII4.95 

C128ProgrammcrsRcferenceGuide          $21.95 

$12.95 

S9.9S 

fSceoier  ICX)  coupon  ilcim  in  ourca 

lalog.) 

h^HHJ^H 

HEART  OF  AFRICA  (D) S9,W  I 

ONE  ON  ONE  (Dl »,W  I 

PIN  HALL  CdNTRUCriON  (D) S.9S  I 

MUSIC  CONSTHUCnON  (D) ».9S  I 

RACING  DESTRUCTION  (D) ».9S  I 

MARHl.t  MADNESS  <D) 11.9*  I 

CHES,SMASTER  (D) JS,»S  I 

BATTl.EFRONT  (D) 1S,9S  I 

LORDS  OF  CONQUEST  (P) ll.W  I 


1                  DATA   SOFT                  1 

111  B  BAKER  CTTtEKT  (D) 

MERCr-NARY  (D) 

.  . It7.»5 

. , , LT,9S 

NEVER  ENDINC!  STORY  (D)  . . 
MIND  PURSUIT  (D) 

. .  . ir.95 
. . .  17.9S 

VIDEO  TITLE  SHOP  (D) 

. . .  1T.9* 

THEATRE  EUROPE  (D) 

. . .  l».»S 

DESICNWARE 


BODY  TRANSPARENT  (D) SM.»S 

EUROPEAN  NATIONS  t  LOCATIONS  (t)) .  HM 
STATg  AND  TRAItS  (O) UM 


HAYDEM 


SAROON  It  (D) ».«  I 

SAT  VERBAL(D). l«.l 

SAT  MATH  (D) 14.) 

SAT  PRATICE  TEST  r 


SUPER  HUEV  It  (D) Ill.M  I 

TALLADEGA  (D) 10.»S  P 

BEYOND  FORBIDDEN  FOREST  CD)ie.« 


COMMANDO  (D) ttl.W  I 

tLARATE  CHAMP  {D) M.M  I 

KUNG  Ft)  MASTER  (D) ILW  I 


I 


CHAMPIONSHIP  WRESTUNO  (D) dW 

PAST  LOAD  (Q  UM 

MOVIE  MONSTER  (D) TSM 

wl^rrFl^  GAMES  (D) a.M 

WORLD  GAMES  (D) HM 

WOULD  KARATE  (D) lt.H 

WORLD'S  CRF^TEST  FOOTBALL  (D) . . , .  I1.W 


I 


FIREB  RD 


COLOSSUS  CHESS  (D) W.tS 

ELITE  MID) «.« 

fTlANKIE  (XJES  TO  HOLLYWOOD  (0)  . . , .  ».») 

BATTU:  OF!)RrrAlN/MlDWAY(D) ».♦> 

IWO  JlMA/FAUliiLANDS  (D) ».» 

TALKING  TEACHER  (D), tLtli 


HI-TECH  EXPRESSIONS 


CARD  WARl;  (D) ».9S 

HIiART  WARE  (D) *,« 

PARTY    WARE(13) ».»5 

WARE  WITT!  ALL  KIT  (D) *.M 

HOLIDAY  PRINT  PAPER  (D) l.tS 


SUB —LOGIC 


FLIGHT  SIMULATOR  II  (D) ni.M 

lET  (O) JS.W 

FOOTBALL   ID) 1S.»J 

BASEBALL  (D) 1I.»S 


I 
I 


ROADWAR  a»0  (D) SU.W 

BATTLE  OF  ANTIETAM  (D) 3I.W 

GETTYSBURO   (D) Jl.»5 

MECH  BRIGADE  (D) Jl,» 

NAM  (D) H.fS 

U.S.A.A.F.  (D) nM 

KAMPFCiRUPPE  (D) nM 

WAR  SHIP  (D) )1.W 


SOFTSVNC 


ACCOUNTANT.  INC.  CIIS  (D). . .  .  M».95  I 

DESK  MANAGER  (D) 24. M  I 

KID  PRO  CJUO  (D) W.W  I 

MODEL  DIET  (D) W,»5  I 

TRIQC64(D) W,f}| 

DELTA  DRAWING  (Q W.W  I 

NUMBER  TUMBLERS  tO *-»*  I 

SEA  SPELLER  (O .,.,. »,*»  I 

UP  *  ADD'E)V)  (C) »,»Sl 


Add  $3.00  (tlO.OOtar  hordwora)  for  shipping,  handling,  and  Insurance.  t[llnois  residents  please  odd  6'/,%  sol$vtax.  Add  S6.Q0  {S2O.0C  for  hardware)  for  CANADA. 
PUERTO  RICO,  HAWAII.  ALASKA,  APOFPO  orders.  All  orders  must  be  In  U.S.  Dollors,  WE  DO  NOT  EXPORT  TO  OTHER  COUNTRIES  EXCEPT  CANADA.  Enclose  Costlier 
Chock,  Money  Order  orPersonol  Check.  Allow  Todays  for  delivery.  3  to  7  days  for  pfione  orders,  1  day  express  malt.  Prices  &  AvailobLltly  subject  to  change  wilfiout 
notice.  Hardwore  stilpplng  pflces  vary  occording  to  weight.  Please  coll  for  amount.  No  APO-FPO  for  Monitor!,    r  o  D  on  ohone  orders  c 
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those  in  8-15  are  virtually  unread- 
able. Consequently,  this  mode  is 
hardly  ever  used.  It  does,  on  the 
other  hand,  form  a  good  introduc- 
tion to  the  next  mode.  Type  in  the 
next  module,  save  it,  and  then  re- 
run the  program,  observing  the  var- 
ious modes  as  they  go  past. 

370  POKEBK+1,10:POKEBK+2,1:MS= 

"@  A  a  C  D  e":PRINTM5 
380  FORI=0TO4!FORB=0TO7:READC!I 

1 POKECD+I *S+B , CH : NKXT : NEXT 
390  DATA  68,68,252,152,220,220 

,48,48 
400  DATA  48,204,204,204,252,20 

4,204,204,32, 136,136,136,16 

8,136,136, 136 
410  DATA  16,68,68,68,04,68,63, 

68,48,204,204,136, 168,136,6 

8,68 
420  FORB=0TO7!pOKECD+32*8+B,0: 

NEXT 
430  GOSUB90 

The  new  mode  is  multicolor 
with  programmable  characters,  and 
like  the  earlier  programmable  char- 
acters, it  rehes  on  character  defini- 
tions held  in  RAM.  This  segment  of 
our  tutorial  program  uses  this  ar- 
rangement to  change  the  first  five 
characters  in  the  block,  and  then  re- 
converts the  space  pattern  into  a 
blank  to  make  the  display  readable. 

You'll  see  that  the  RETURN- 
key  message  is  as  unclear  as  ever, 
but  beneath  it,  six  precisely  defined 
characters  appear  in  a  row  whose 
ends  are  punctuated  by  a  new  ver- 
sion of  the  animal  face.  This  time, 
the  face  is  made  up  of  three  differ- 
ent colors  in  the  same  character  cell, 
an  impossibility  in  standard  pro- 
grammable character  mode.  Also  in 
the  row  are  four  differently  colored 
versions  of  a  capital  A.  Like  the 
face,  the  rightmost  of  these  is  com- 
prised of  three  colors. 

In  this  mode,  the  64  uses  a  spe- 
cial method  of  decoding  character 
definitions  to  determine  how  the 
four  available  colors  are  to  be  allo- 
cated in  any  cell.  This  coding  meth- 
od is  not  used  in  standard  character 
mode,  and  a  brief  glance  at  the  first 
five  characters  in  the  block  will 
show  why.  As  you'll  recall,  charac- 
ters in  the  first  eight  rows  are  dis- 
played just  as  if  they  were  in 
standard  mode.  The  animal  head 
(in  the  first,  @  sign,  position)  and 
the  /V's  look  much  different  here. 
Not  only  are  they  not  multicolored, 
but  also  all  except  one  of  the  shapes 
are  distorted  and  difficult  to  read. 
Clearly,  these  patterns  would  be 
unsuitable  for  standard  characters, 
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just  as  standard  patterns  are  not 
useful  for  multicolor, 

In  essence  the  coding  system  is 
fairly  straightforward.  In  this  mode, 
each  character  cell  is  only  four  pix- 
els wide.  Consequently,  resolution 
drops  to  160  X  200,  The  display 
stays  the  same  width,  however,  be- 
cause the  pixels  all  double  in  width. 
Thus,  there's  no  change  in  the  size 
of  the  cell;  it's  four  fat  pixels  wide, 
instead  of  eight  slim  ones.  The  fat 
pixels  are  controlled  by  pairs  of  bits 
in  the  character  pattern.  Since  two 
bits  can  represent  any  number  from 
0-3,  the  64  uses  these  four  possibil- 
ities to  determine  how  the  three 
multicolors  and  the  background 
color  will  be  used  in  each  cell, 
(More  technical  information  on  this 
topic  is  available  in  the  accompany- 
ing article,  "Manipulating  Bits.") 

This  mode  is  one  of  the  most 
widely  used,  since  it  makes  colorful 
displays  relatively  easy  to  achieve. 
It's  very  common  in  games,  and  its 
only  real  drawback  is  the  loss  of 
some  horizontal  resolution. 

Extended  Background 

Color  Modes 

We  now  come  to  the  extended  back- 
ground color  modes. 

440  P0KEV+2  2,8:POKEV+17,91 
450  FORI=0TO3:FORCC=1TO11:SC=A 

SC(HIDS{MS,CC, U  > :IFSC<>32T 

1IENSC=SC+(I-1)*64 
460  O=399+CC+I*40!POKESM+O,SC- 

64* ( SC=-32 ) : POKECM+0, CC/2+1 
470  NEXT: NEXT 
480  GOSUB90 

As  you  reach  this  section, 
you'll  see  the  row  of  six  redefined 
characters  printed  anew — repeated 
four  times  and  somewhat  below  the 
original  position.  There's  another 
change,  but  it's  more  easily  seen  in 
the  other  character  set,  so  press  a 
key  and  take  a  look.  You'll  observe 
that  all  the  graphics  have  disap- 
peared from  this  set,  and  so  have 
the  capital  letters.  In  fact,  there  are 
now  only  64  characters  in  the  set, 
instead  of  the  full  256.  You'll  see 
that  the  first  64  characters  appear 
four  times  in  the  block — once  on 
the  normal  background  color,  and 
three  times  on  differing  back- 
ground colors. 

In  this  mode,  each  character 
cell  has  its  own  background  color 
associated  with  it.  This  effect  is 
most  easily  seen  in  the  rows  dis- 
played at  the  left  of  the  main  char- 
acter block.  Normally,  only  one 


background  color  is  available  in 
character  modes;  the  extra  ones 
here  give  these  modes  their  names. 

This  screen  portrays  extended 
background  color  mode  with  standard 
ROM  character  patterns.  You'll  note 
that  the  RETURN-key  message  and 
all  the  graphics  below  it  are  quite 
readable  again.  Extended  back- 
ground color  works  well  in  this 
mode.  Its  most  common  use  is  to 
provide  windows  of  different  colors 
for  text  and  numeric  messages. 
These  can  form  the  basis  for  effec- 
tive word  processing  and  business- 
type  programs. 

Flip  back  to  the  other  character 
set  for  a  look  at  extended  background 
color  mode  with  programmable  char- 
acters. Here  again,  you'll  see  four 
repeated  bands  of  the  first  64  char- 
acters. These  no  longer  show  any 
effects  of  multicolor  mode,  which  is 
totally  inoperable  with  extended 
background  color.  As  you  can  see, 
although  it's  practical  to  make  pro- 
grammable characters  in  this  mode, 
fine  detail  tends  to  get  lost  in  at 
least  one  of  the  three  background 
colors.  Also,  since  only  64  character 
patterns  are  allowed  in  this  mode, 
redefining  a  significant  proportion 
of  them  tends  to  leave  too  few  al- 
phanumeric characters  for  screen 
messages.  This  mode  is  not  widely 
used. 

The  next  brief  program  seg- 
ment merely  reprograms  the 
sources  from  which  the  extra  back- 
ground colors  are  derived: 

490  POKEBK+l, l!POKEBK+2,7!POKE 

BK+3,11 
500  GOSUB90 

These  are  the  same  as  the  two  spe- 
cial addresses  used  in  multicolor, 
plus  an  additional  location.  These, 
together  with  the  main  background 
color,  form  the  background  palette 
for  this  mode.  The  programmer  se- 
lects one  of  the  four  colors  by 
means  of  screen  codes.  Since  only 
64  characters  are  now  available,  ex- 
tra information  is  taken  from  the 
screen  code  to  determine  which  ex- 
tended background  color  will  be 
used.  Codes  0-63  give  the  64  char- 
acters on  the  normal  background; 
codes  64-127  {64  plus  0-63):  ex- 
tended color  source  1;  codes 
128-191  (128  plus  0-63):  source  2; 
and  192-255  (192  plus  0-63): 
source  3.  Any  of  the  full  range  of  16 
colors  may  be  used  for  the  colors  of 
the  characters  themselves. 


The  time:  1400 
hours.  Some- 
where in  the 
Pacific.  Some 
ill-fated  coordi- 
nates in  World 
War  II 


LhtncfiX  Oyttlrol  n' 


eyeball  to  eye 
ball  action.  This  time 
around  you'll  be  right  in 
the  middle  of  it  all.  You 
knew  it  wouldn't  be  pretty. 
But  how  tough  could  it 


Will  it  be  the  twin 

40mmBofors 

anti-    ^""""-^^^^iss:,    aircraft 

guns?  Or  the  5"  lead-spewers 

aft?  Depth  charges  .^i 

or  torpedoes?      j^ 


KudiiF  spdti  inbound  Zervf^  Rrtnh 
foru'ard  f^nnfry  fKtaJiittn!^  iXttin  ibf 
tittti-iiiTTrmft  titr'rrf^.  7'hcy  'rr  rtimht^. 


You're  at 
the  helm, 
command- 
ing the 
greatest  con- 
centration of 
firepower 
ever  put  in  a  lightweight 
fighter.  The  deadly 
Fletcher  Class  Destroyer. 
Ifou've  embarked  on  the 
Jirst  simulation  that  actually 
•combines  the  intricate, 
^largie-scale  strategy  of 
,wargamingwith 
the  intensity  of 
furious,  ■ , 


It  sure  seemed  a  lot  easier      i     Any  choice  could  be  yd'i] 
than  shelling  islands,  escort-  :  last,  so  make  it  good, 
ing  a  convoy  or  hunting  subs,  j     Suddenly,  you  hear  the 

Or  so  you 
thought. 
But  now 
look  what 
you've  got, 
Thirteen 
fuUy-opera- 


YOirVEALWA\'S DREAMED  OF 
BEAUTIFUL  MODELS.  Mnryoii  can 
pick  III)  an  entirvasaauU fleet,  indtiding 
a  rvjihrn  Flclrker  Class  Lkislmycr.Jmm 
Rfvi'U.  Ofwinan ««//ieHft'c scrambled 
cgg&/lif;htik'ckiap.Si''  '  '  ■'hiaih 
arr  in  every  box,  or  wri  ;■  ;>■ 

ntiiptm.  Mofmn:)ume ni.,, ...h.,,.,  .-nvep- 
stiih's  ends /line  15, 1987  Offidal  rules 
arr  a  imlable  a  I  Inirficilmting  dm  lerx. 


tional,  ear- 
bursting  battle  stations  to 
worry  about,  all  armed  to  the 
gills.  Not  to  mention  radar. 
Navigation.  Sonar. 

And  half  the  Japanese  fleet 
crawling  up  your  spine. 

Time  to  make  some  tacti- 
cal decisions. 


ominous  rumble  of 
incoming  Zeroes. 
You  fire,  and  send 
one  plummeting  to 
the  sea,  trailing  a 
plume  of  smoke. 

On  instinct,  you  in- 
struct the  bridge  to 
commence  evasive  maneuvers. 

Even  though,  by^ 
experience,  you 
know  there's  no- 
where to  run.   Ji^- 

EPfK 


Bitmapped  Modes 

The  following  program  segment 
moves  us  out  of  the  realm  of  char- 
acter display  completely.  As  usual, 
we'll  encounter  twin  modes.  These 
are  the  bitmapped  modes,  also 
known  as  hi-res  modes. 

510  POKEV+17,59:HI=ei92 

520  FORI =0TO999:FORB=0TO7: POKE 

HI+8*I+B,0: NEXT: NEXT 
530  PRINTCHR5(147):SYSa37 
S40  O=3B43!FORI=0TO39:POKEHI+O 

+B*I,255:NEXT 
S50  FORI=0TO24:FORB=0TO7:FORN= 

lT03tAD=HI+5*(N+l) •8+40*8*1 

+B 
560  POKERD,PEEK(AD)OR{16*N) 
570  NEXT: NEXT: NEXT 
580  FORI=0TO39:POKESM+480+I,I: 

NEXT 
S90  GOSUB90 

Running  this  portion  of  the 
program  creates  a  much-changed 
screen  image.  This  is  a  standard  hi- 
res display.  Although  there's  still  a 
block  in  the  center  of  the  screen, 
there  are  no  characters  in  it — just 
colors.  The  orientation  of  the  colors 
has  altered,  too.  Once  again,  all  16 
colors  are  displayed  in  the  block, 
but  are  now  running  vertically  in- 
stead of  horizontally.  Blocks  of 
color  also  appear  wherever  other 
characters  were  formerly  displayed. 
There's  been  a  change  in  the  way 
the  64  is  handling  color.  In  bit- 
mapped mode,  color  information 
comes  entirely  from  the  area  that 
would  be  screen  memory  in  a  char- 
acter display.  The  colors  you  see  are 
generated  by  the  screen  codes  that 
are  still  in  position  from  our  charac- 
ter displays. 

The  basic  pattern  of  the  screen 
image  has  changed  as  well.  About 
half  the  screen  is  a  jumble — the 
kind  of  garbage  we  saw  earlier  in 
the  first  stages  of  redefining  charac- 
ters— and  the  lower  half  is  most  of 
both  our  character  sets.  This  shows 
us  that  the  screen  is  still  organized 
in  character-cell  manner,  but  what 
exactly  are  we  looking  at? 

Up  to  this  point,  we've  seen 
characters  fetched  indirectly  from 
character  memory  via  their  screen 
codes.  Even  though  the  character 
images  we  now  see  on  the  screen 
appear  identical,  the  indirect  part  of 
the  process  has  been  eliminated. 
We're  looking  directly  at  character 
memory  itself.  However,  most  of 
both  character  sets  are  visible  (you 
may  want  to  rerun  the  program  to 
check  this).  Two  full  character  sets 
occupy  only  4048  bytes,  and  a  hi- 
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res  screen  requires  8000.  That's 
why  there's  room  for  the  additional 
random  patterns  at  the  top  of  the 
screen.  However,  the  computer  has 
strict  rules  about  where  character 
memory  and  hi-res  screens  may  be 
located.  In  this  case,  the  top  of  the 
screen  is  filled  with  4048  bytes  of 
random  patterns,  leaving  only  3952 
bytes  of  hi-res  screen.  This  is  not 
enough  for  both  character  sets:  If 
you  look  closely,  you'll  notice  that 
the  second  set  is  not  completely 
displayed. 

By  now,  you'll  have  noticed 
that  the  screen  is  slowly  being 
blanked  out.  Here,  unlike  the  char- 
acter modes,  each  byte — hence, 
each  bit — must  be  zeroed  out  indi- 
vidually to  clear  the  screen.  In  the 
bitmapped  modes  each  bit  must  be 
programmed — mapped — to  pro- 
duce a  screen  display.  After  all  the 
patterns  have  been  blanked  out,  the 
colors  will  suddenly  be  cleared,  too. 
The  program  does  this  by  issuing 
the  same  command  that's  used  to 
clear  the  normal  screen  of  screen 
codes.  In  this  case,  that  places  color 
codes  for  a  black  background  and 
red  images  into  all  the  cells  of 
screen  memory.  And,  once  the 
screen  is  totally  cleared,  you'll  ob- 
serve four  red  lines  being  drawn. 
The  first  of  these — a  horizontal 
line — is  plotted  rapidly;  the  other 
three — vertical  lines  of  varying 
widths — much  more  slowly.  The 
difference  in  speed  occurs  because 
the  three  vertical  lines  are  checking 
for  existing  screen  images  as  they 
make  their  way  down  the  display. 
They  might  otherwise  obliterate  al- 
ready established  graphics. 

Once  the  vertical  lines  are 
done,  a  full  range  of  background 
colors  will  be  displayed  along  the 
horizontal  line,  and  the  line  itself 
will  take  on  a  number  of  different 
hues.  Color  codes  have  been  inten- 
tionally pushed  into  screen  memo- 
ry to  create  this  effect.  In  this  mode, 
each  eight-byte  hi-res  cell — a  char- 
acter cell  whose  pattern  must  be 
programmed  directly — may  have 
one  background  color  and  one  im- 
age color.  The  effect  is  somewhat 
similar  to  color  in  extended  back- 
ground color,  but  here  there  are  no 
limits  on  the  patterns,  and  the  full 
range  of  colors  may  be  used  in  any 
one  cell. 

This  mode  offers  the  64's  high- 
est resolution  and  most  flexible 


possibilities  for  detailed  imagery. 
All  the  screen  displays  in  the  GEOS 
system  are  drawn  in  this  mode. 
Colors  here  can  be  much  richer  and 
more  varied  than  is  often 
thought — there  has  been  some  con- 
fusion on  color  in  this  mode.  How- 
ever, some  commercial  software 
does  support  full  standard  hi-res 
colors.  Notable  examples  among 
older  programs  are  Doodle  and  the 
Flexidraw  system;  the  current  1,2 
version  ofgeoPaint  in  GEOS  also  in- 
cludes full  color  support. 

Multicolor  Bitmapped  Mode 

Xhis  brief  program  brings  us  to  the 
final  full-screen  graphics  mode, 
multicolor  hi-res. 

600  POKEV+2  2,24 
610  GOSUB90 

When  you  get  to  this  stage,  you'll 
see  that  the  lines  from  the  previous 
display  are  now  different  colors — 
one  has  turned  black  and  thus  dis- 
appeared— and  that  the  verticals 
are  equally  wide.  This  is  much  like 
the  similar  effect  found  in  multicol- 
or character  mode. 

Multicolor  hi-res  also  offers 
160  doubly  wide  horizontal  pixels 
by  200  vertical.  Here  also,  the  dou- 
bly wide  pixels  control  four  color 
sources.  In  this  mode,  there  is  one 
background  color  for  the  entire 
screen,  but  three  separate  image 
colors  for  each  cell.  As  in  standard 
hi-res,  two  0-15  color  codes  are  ac- 
commodated in  the  screen-memory 
area.  This  mode's  additional  color  is 
derived  from  the  familiar  color- 
memory  area, 

620  FORI=»0TO24:O=1O+40*I:POKEC 

M+0,I:P0KESM+5+0, 5 
630  POKESM+10+0, I*10:NEXT 
640  FORI=0TO7:FORD=0TO7:O=80+2 

6+40*I+B:POKESM+O,18:POKECM 

+0, 6: NEXT: NEXT 
650  FORI=2TO7:FORB=0TO7:AD=HI+ 

240+3  20*  I +-B :  POKEAD ,  PEEK  t  AD ) 

0R16 
660  AE=HI+iei2+B*8!POKEAE,255! 

POKEAE+1 ,255 
670  AF=HI+280+312*I+B:POKEAF,P 

EEK ( AF ) 0R2  T ( 2* ( INT ( B/ 2 ) ) +1 ) 
680  NEXT: NEXT 

This  is  the  last  segment  in  our 
odyssey  through  the  character- 
based  pairs  of  the  64's  graphics 
modes.  In  this  secdon,  new  colors 
are  applied  to  the  existing  three 
lines,  and  three  more  are  drawn  in 
the  top  right  comer  of  the  screen. 
These  three  differently  colored 
lines  intersect  without  color  inter- 
ference. This  property  is  the  great 


subscril 


COMPUTEfs  Gazetti 


/^//'^j////^/7//y7/yx////y77jyj/////7/7J 


^'Hl 


^=X 


^^//////m//m7/A 


Subscribe  to  COMPUTERS  Gazette  today^ 
through  this  special  introductory  money-saving 
offer,  and  you'll  be  getting  a  lot  more  than  just 
another  computer  magazine.  That's  because 
each  issue  of  COMPUTE!'s  Gazette  comes 
complete  with  up  to  20  all-new.  action-packed 

I^^^Subscribe  now  and  you  can  depend  on  a 
steady  supply  of  high  quality,  fun-filled     VAyZ/j 
programs  for  your  Commodore  computer^^ 
programs  like  Disk  Editor,  Mini-Filer,  Arcade 
Baseball,  Budget  Planner,  Sound  Designer, 
SpeedScript.  and  hundreds  of  other  educa- 
tional, home  finance  and  game  programs  the 
entire  family  can  use  all  year  long. 

The  superb  programs  you'll  find  in  each 
issue  are  worth  much,  much  more  than  the 
low  subscription  price. 
^  And  there's  more  to  COMPUTE! 's  Gazette 

^^han  just  exciting  new  programs.  Month  after 
T^pnonth,  the  superb  articles  in  COMPUTER'S  Ga- 
t^ette  deliver  the  latest  inside  word  on  ever^- 
^[hing  from  languages  to  interfaces... from 
'programming  to  disk  drives. 

Whether  you're  a  novice  or  an  expefir 
5nced  user,  COMPUTEI's  Gazette  is  the 
lagaztne  for  you.  So  subscribe  today.  Return 


^w^xi 


i!;: 


'I'Mi.i 


MBsas^iMn 


:^'the  enclosed  card  or  caJJ 
Iowa,  1-800-532-1272);^ 
;Do  it  now.    y^ 


(in 


ACT  NOW 
ANDSAS 


1  COOCOMIWOO"' 


Computers 


k 


Vtonpyre 
HuntBf 


&^ 


^^COMPUTEI'Publications,  Inc. 


Sup^r  Synth 


i///////////i 


Qbc 


0[H>  o(  INo  WiC  FuWishiDy  Ccunj-xinres 


If  aHached  order  card  is  missing,  write;  COMPUTEI's  Gazette  RO.  Box  10955.  Des  Moines,  lA  509S0 


A  better  understanding  of  character 
definitions  and  the  display  they  pro- 
duce requires  another  look  at  mem- 
ory structure.  Each  byte  of  memory 
is  broken  down  into  eight  bits.  The 
term  bit  is  often  said  to  be  a  con- 
tracted combination  of  the  words 
binary  and  dig/(.  While  some  dispute 
this  origin,  it  does  provide  a  hint  at 
one  of  the  characteristics  of  this 
smallest  unit  of  computer  memory. 

The  64  is  a  digital  computer,  a 
collection  of  minuscule  on/off 
switches.  Obviously,  an  on/off 
switch  has  only  two  possible  posi- 
tions. These  positions  are  used 
within  the  computer  to  represent 
numbers.  An  on  switch  is  1;  an  off 
switch  is  0,  This  structure  then 
lends  itself  to  the  binary  number 
system — a  system  composed  sim- 
ply of  I's  and  O's.  This  is  perfect  for 
the  64,  but  very  difficult  for  us. 

Looked  at  in  this  way,  we  can 
see  that  ROM  is  a  set  of  on/off 
svritches  permanently  frozen  into 
patterns,  while  RAM  is  a  set  of  flex- 
ible switches  that  can  be  moved 
into  any  position  dictated  by  a  pro- 
gram. This  flexibility  is  not  free  of 
cost — without  electric  power,  the 
RAM  switch  settings  are  jumbled 
and  lost  completely.  In  essence, 
tape  and  disk  storage  amounts  to 
nothing  more  than  RAM  switch  set- 
tings that  have  been  preserved  for 
later  use  by  the  computer,,,,  ,, 

Bits  And  Graphics  '^'^'^ 
;  There's  actually  little  reason  to  deal 
iformally  with  the  binary  number 
^system  when  working  with  graph- 
ics on  the  64.  We  do  need  to  have 
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an  understanding  of  the  individual 
bit  switches,  but  our  everyday  deci- 
mal number  system  gives  us  all  the 
tools  required. 

Bits  are  important  because  they 
provide  a  precise  way  of  looking 
into  each  byte  of  memory.  To  re- 
turn to  the  metaphor  of  houses  on 
the  street  (used  in  the  "Fundamen- 
tals" story),  bits  give  us  a  way  of  ac- 
cessing exactly  any  of  the  eight 
small,  identical  rooms  that  com- 
prise each  house.  As  you'll  see 
shortly,  all  that  really  matters  is 
whether  bits  are  on  or  off.  This 
information  does  need  to  be  put 
into  numerical  form,  but  we'll  de- 
tour around  the  binary  system  and 
get  on  vAih  the  graphics.  The  figure 
below  shows  how  bits  are  arranged 
within  a  byte.  (Note:  All  bytes  on 
the  64  have  this  structure.) 
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As  you  see,  the  eight  bits  are 
numbered  0-7,  starting  from  the 
right.  Each  bit  is  shown  holding  a 
number.  For  example,  bit  5  contains 
32.  These  numbers  represent  the 
decimal  number  value  for  each  bit 
when  it's  on.  An  off  bit  has  a  value 
of  0,  regardless  of  its  position  with- 
in the  byte.  The  numbers  in  paren- 
theses below  the  bits  show  the  bit 
value  expressed  as  a  power  of  2. 
Thus,  32  is  2T5,  or  2  *  2  *  2  *  2  *  2, 
Bit  0  has  a  value  of  1  when  it's  on. 


Mathematically,  any  number  to  the 
power  of  0  is  1.  These  parenthetical 
expressions  are  closely  related  to 
the  binary  form  of  the  number,  but, 
for  our  purposes,  they  merely  pro- 
vide a  useful  method  for  remem- 
bering the  on  value  of  each  bit, 
(There's  also  a  glimpse  here  of  why 
it's  useful  to  start  numbering  from  0.) 
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Instead  of  looking  at  the  byte 
as  I's  and  O's,  let's  consider  it  as  a 
sort  of  horizontal  tic-tac-toe  ar- 
rangement. An  X  will  represent  an 
OH  bit,  and  an  O  will  be  off.  In  the 
figure,  bits  5,  2,  and  0  are  on.  The 
total  value  for  the  byte  is  simply  the 
total  value  of  the  individual  on  (X) 
bits— in  this  case,  32  +  4  -I-  1,  or  37, 

The  minimum  value  for  a  byte 
is  0 — all  bits  off.  The  maximum  is 
255, 128  +  64  4-  32  -M6  +  8  +  4 
-I-  2  +  1— all  bits  on.  All  the  inter- 
mediate values  are  possible,  pro- 
ducing 256  byte  values.  This  is  why 
POKES — which  store  a  decimal  nu- 
meric value  into  a  given  address — 
are  limited  to  this  range.  The  pro- 
gram below,  "Bitpeeker,"  lets  you 
enter  any  valid  64  address,  and  see 
the  number  stored  there  in  both 
decimal  and  X/O  bit-pattern  form. 

10  PRINT  CHR$( 147): INPUT "ADDRE 

SS";AD 
20  IF  ADO  OR  AD>65535  THEN  10 
30  N=PEEK(AD) iPRINT"PEEKING"AD 

"GIVES"N: PRINT 
40  PRINT  SPC(3)"8IT  PATTERN" 
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50  FOR  1=7  TO  0  STEP  -1: PRINT 
[SPACE]CHRS(98)CHR?(119+(2t 
I={N  AND  2Tl)))7!NEXT 

To  make  programmable  (or 
custom)  characters,  all  we  r\eed  to 
remember  is  the  simple  bit/byte 
chart  in  the  previous  figure.  Since  a 
character  definition  is  just  eight 
consecutive  bytes  of  pattern  infor- 
mation, all  we  have  to  do  is  supply 
our  own  pattern  once  the  64  is 
"looking"  in  the  right  direction. 
The  figure  below  shows  the  eight- 
byte  off/ on  pattern  needed  to  make 
the  face  character  displayed  in  lines 
310-330  from  the  main  article.  As 
you  can  see,  calculating  the  num- 
bers required  is  a  straightforward 
exercise  in  addition, 
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AND  And  OR—  ^g^g^ 
The  Logic  Testers 

With  programmable  graphics,  one 
bit  will  often  correspond  to  one 
pixel  on  the  64's  screen.  Hi-res 
graphics  operates  on  the  same  prin- 
ciple, but  requires  even  finer  con- 
trol. Instead  of  predefined  character 
patterns  being  used  in  the  display, 
detailed,  possibly  transitory,  images 
are  directly  plotted  on  the  screen. 

This  means  that  the  program- 
mer must  be  able  to  nondestruc- 
tively  examine  and  alter  any  of  the 
8000  bytes  making  up  the  hi-res 
screen,  Generally,  it's  not  practical 
just  to  POKE  blindly  to  the  screen: 
Such  POKEs  would  be  likely  to 
wipe  out  any  information  already 
in  a  byte.  We  need  a  method  for 
turning  individual  bits  on  and  off 
without  disturbing  other  bits  in  the 
same  byte. 

To  illustrate,  imagine  a  hi-res 
byte  holding  the  value  32— one 
with  only  the  fifth  bit  on.  To  turn  on 
bit  0,  it  might  seem  logical  to  POKE 


the  byte  with  a  value  of  1.  While 
this  would  turn  on  bit  0,  it  would 
put  a  total  value  of  1  into  the  byte, 
thus  turning  off  bit  5. 

Another  use  for  this  precise 
control  of  bits  is  related  to  the 
switchlike  nature  of  computer 
memory.  Bits  at  some  locations  ac- 
tually do  act  as  switches,  turning 
some  of  the  64's  components  off 
and  on.  Some  addresses  control 
many  functions.  A  good  example  is 
address  53270,  which  turns  on  mul- 
ticolor mode  in  line  350  of  the 
demo  program.  Make  sure  any  pro- 
gram in  your  64  is  saved,  and  then 
try  this  POKE: 
POKE  S3270,  32 

The  screen  should  go  blank. 
RUN-STOP/RESTORE  will  return 
everything  to  normal,  but  if  you  run 
into  problems,  you  can  turn  your  64 
off  since  your  program  is  safe.  Lo- 
cation 53270  obviously  does  more 
than  switching  multicolor.  Fortu- 
nately, AND  and  OR  provide  a  way 
to  avoid  blindly  flipping  whole 
bytes  of  sensitive  bit  switches, 

BASIC'S  AND  and  OR  func- 
tions give  us  the  fine  control  neces- 
sary to  successfully  undertake 
precise  operations,  AND  and  OR 
are  known  as  logical  operaiors,  but 
understanding  them  often  seems  to 
stretch  logic  to  its  limit.  As  a  result, 
we're  going  to  try  another  detour. 

Using  the  tic-tac-toe  marking 
scheme  we  developed  for  program- 
mable characters,  we're  going  to 
convert  ANDing  and  ORing  into  a 
simple  geometric  game. 

Game  Plan 

•  Object  of  the  Game:  To  turn  on  or 
off  one  or  more  bits  (pixels)  in  a  hi- 
res screen  byte,  without  disturbing 
the  other  bits.  We'll  call  this  origi- 
nal byte  the  target  byte,  and  its  ad- 
dress the  target  address. 

•  The  Method:  We  create  another 
number,  another  byte  value, 
which  is  ANDed  or  ORed  with 
the  target  byte  to  produce  the  re- 
sult byte.  We'll  call  this  modifying 
value  the  modifying  byte. 

•  The  Rules:  Use  AND  to  turn  bits 
off;  use  OR  to  turn  bits  on.  {This  is 
easy  to  remember.  And  and  off 
each  have  three  letters;  or  and  on 
have  two.) 

The  figure  shows  how  this 
works  in  practice. 
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In  ANDing,  O's  force  bits  off, 
whDe  X's  are  used  to  protect  bits 
that  are  not  to  be  changed.  In  OR- 
ing, X's  force  bits  on,  while  O's  pro- 
tect  those  which  are  not  to  be 
changed. 

While  not  obvious  at  this  stage, 
neither  operator  has  the  power  to 
turn  bits  on  and,  at  the  same  time, 
turn  bits  off.  To  do  this  requires  the 
use  of  both  operators  in  tandem. 
Although  AND  and  OR  are  essen- 
tial to  producing  hi-res  graphics, 
they  aren't  needed  to  appreciate  the 
displays. 

If  you  do  want  to  delve  into  the 
use  of  these  operators,  load  and 
keep  the  Bitpeeker  program  in  mem- 
ory and  try  direct-mode  POKES  to 
various  addresses.  You  can  then  use 
the  Bitpeeker  to  see  if  you've 
achieved  the  pattern  you  planned. 
Some  addresses  are  sensitive,  so 
you  might  want  to  POKE  to  screen 
memory,  where  you'll  see  the  re- 
sults (color  memory  permitdng). 

You  can  see  AND  and  OR  in 
use  at  several  points  in  the  example 
programs  in  the  main  article.  The 
logical  operators  are  used  to  switch 
graphics  modes  off  and  on,  and 
they're  also  crucial  to  plotting  inter- 
secting hi-res  lines  in  program  lines 
560,  650,  and  670, 
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strength  of  multicolor  hi-res,  and 
accounts  for  the  mode's  widespread 
use.  Most  hi-res  pictures  are  in  this 
mode,  and  it's  popular  for  creating 
game  backgrounds.  Most  drawing 
and  painting  programs  also  operate 
in  this  mode,  which  takes  more 
memory — 8000  bytes  for  images 
and  2000  for  color — than  any  other 
on  the  64. 

Sprites 

No  survey  of  graphics  on  the  64 
would  be  complete  without  a  look 
at  the  machine's  famous  sprites. 
Originally  known  as  movable  object 
biocks,  or  MOBs,  these  graphic  won- 
ders exist  separately  from  the  other 
modes  and  have  the  capability  to 
move  about  in  a  very  spritelike 
fashion.  A  program  to  demonstrate 
most  of  the  important  sprite  fea- 
tures follows  this  article.  The  pro- 
gram is  controlled  via  the  keyboard; 
refer  to  the  diagram  for  details. 
Once  you  have  the  demo  typed  in 
and  running,  it  will  operate  by  itself 
until  you  press  a  key. 
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There  are  two  sprite  modes, 
but  both  have  a  number  of  common 
characteristics,  so  we'll  explore 
these  before  moving  on.  There  are 
eight  sprites,  numbered  0-7,  and 
each  is  defined  by  63  bytes  of  data. 
A  sprite  definition  is  something  like 
a  large  character  definition,  but 
there  are  no  character  cells  for 
sprites.  They  are  free  to  move  any- 
where on  the  screen,  and  are  even 
able  to  keep  moving  when  they  go 
beyond  the  screen  borders.  Sprites 
are  built  directly  into  the  hard- 
ware— the  circuitry — of  the  64,  and 
thus  give  the  graphics  programmer 
a  special  advantage.  By  simply 


switching  bits  in  a  few  memory  lo- 
cations, called  sprite  registers,  pro- 
grammers call  up  (enable)  sprites, 
send  them  whizzing  round  the 
screen,  animate  them,  change  their 
sizes  and  colors,  and  make  them 
disappear — all  this  with  a  relatively 
small  amount  of  programming,  and 
with  little  effect  on  other  parts  of  a 
program.  Of  the  newer  computers, 
only  the  Amiga  has  hardware 
sprites;  the  others  create  similar 
shapes  in  software  (programs)  and 
rely  on  their  high-speed  micro- 
processors to  provide  swift  motion 
and  other  features. 

The  63-byte  sprite  definition  is 
a  block  3  bytes  wide  by  21  bytes 
high.  Two  definitions  are  used  in 
the  demo  program.  The  animation 
of  the  creature  on  the  screen  is 
caused  by  flipping  rapidly  back  and 
forth  between  them.  The  following 
figure  shows  these  definition  pat- 
terns, which  are  coded  byte  by  byte 
just  like  the  programmable  charac- 
ter discussed  in  the  accompanying 
article: 
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Once  aeated,  the  definitions 
can  be  stored  in  almost  any  64-byte 
block  of  memory,  (The  extra  byte  is 
needed  for  technical  reasons, }  Al- 
though there's  a  limitation  on 
where  these  blocks  may  start,  they 
are  otherwise  not  restricted,  and 
can  be  tucked  into  various  out-of- 
the-way  places.  The  64  learns  of  the 
location  of  a  definition  from  the 
sprite  pointers,  eight  bytes  reserved 


for  this  purpose  at  the  end  of  the 
full  1024  bytes  of  screen  memory, 
only  1000  of  which  are  needed  for 
screen  codes.  In  a  sense,  this  is  a 
special  kind  of  screen  memory  for 
sprites.  Just  as  the  normal  screen 
code  points  to  a  character  defini- 
tion, the  sprite  pointer  targets  the 
desired  sprite  definition.  Switching 
the  value  in  a  pointer  instandy  picks 
out  another  block,  and  this  is  the 
basis  for  the  animation  in  the  demo. 

Sprites  are  capable  of  other, 
near-miraculous,  things:  They  can 
be  enlarged  horizontally,  or  verti- 
cally, or  both;  they  can  be  made  to 
pass  on  top  of,  or  behind,  other 
graphics,  thus  creating  the  illusion 
of  three  dimensions;  they  have  a 
system  of  priorities  (rankings)  in 
passing  over  each  other  that — 
among  the  eight  sprites — creates  a 
great  sense  of  depth;  and  they  can 
even  be  set  to  check  whether 
they've  collided  with  each  other  or 
any  other  screen  graphics.  They  can 
seem  to  have  a  sort  of  pseudolife  of 
their  own,  so  it's  no  wonder  their 
less  formal  name  became  standard. 

The  two  sprite  modes  are  stan- 
dard mode  and  multicolor  mode.  In 
standard  mode,  each  sprite  has 
only  one  color,  but  every  bit  in  the 
full  three-byte  width  of  the  defini- 
tion controls  a  pixel,  giving  a  24- 
pixel  horizontal  resoludon.  These 
single-color  sprites  can  be  quite 
detailed. 

Multicolor-mode  sprites  work 
like  the  other  multicolor  modes  on 
the  64.  Horizontal  resolution  is 
halved,  but  two  new  color  sources 
can  be  brought  into  play  by  the 
two-bit-wide  pixels.  Much  like 
multicolor  characters,  these  two  ad- 
ditional sources  are  common  to  all 
the  sprites,  but  the  main  color  for 
each  sprite  is  still  individually  de- 
termined, Color  sources  for  both 
kinds  of  sprites  are  independent  of 
all  other  colors  on  the  machine.  The 
same  16  color  codes  are  used,  how- 
ever, and  may  be  applied  anywhere 
within  the  sprite  system. 

The  demonstration  program 
allows  you  to  experiment  with  both 
modes,  change  all  the  colors,  try  ex- 
pansions, and  observe  the  three-di- 
mensional effects  of  the  sprite 
passing  over  and  under  characters 
on  the  screen.  Sprites  are  indepen- 
dent of  the  other  graphic  modes 
and  can  be  used  with  any  of  them. 
Sprites  are  commonly  used  as  cur- 


sors or  special  window  displays  in 
text-oriented  programs.  Their  most 
popular  use  is  probably  as  animat- 
ed characters  in  games,  but  that's 
just  a  single  segment  in  the  wide 
range  of  64  graphics  modes. 

Sprite  Demonstration 

Before  imping  in  this  program,  refer  to 
"How  to  Type  In  COMPUTEI's  Ga- 
zette Programs,"  xchtcb  appears  else- 
where in  this  issue. 

CG    I    PRINT  "WORKING"  :FOilAD=a32T 

0959 :POKEAD,0:NEXTiQ=2S5 
KM   2    PRINT". "; : RE ADM 
HD    3    IFN>QTHENAD=N:G0T02 
HC    4    POKEAD,MiIFAD<S7  9TilENPOKE 

AD+64,N 
SX    5    AD=AD+1 :IFN<>240THEN2 
BS    e    DATAS42, 48, 0,255, 239, 252, 
0,46.0,0,252,0.3,187,0,3, 
187.0,3,1B7,0, 15,187 
AC    7    DATA,l92,2,254,0,3,17T,,0,a 
,204,0,0,204,0,0,204,0,0, 
204,0,0,204,0,3,207 
BE    8    DATA0, 1 2, 204, 1  92, 12, 0,192 
,902,12,0,192,51,51,48,19 
2,220,12,918,119,921,119 
MC    9    DATA0, 15, 119, 192, 1,253,0, 
3,87,0,0,252,938,3,3,944, 
63,207,240 
AR   10    P=256:V=53246:POKE   V+32, 
0  SPOKE   V+3  3,0:PRINTCHRS{ 
147 ) !P0KEV+21 , 1 :POKE645, 
6 
CD    25    B5=CHRS(184)!F0RI=1T04:B 
$=B$+B5:NEXT:MS(0)=B$ (MS 
(4)=M?{0) !N=1 
DG    30    M5(1)="THE    SPRITE    WILL": 
M5(2)="PASS    UNDER   THESE" 
J  MS (3  )  =  "LETTERS" 
GM    35    M$(5)="AB0VE"!F0RI=aT04i 
PRINTTAB(N)M5(I) iKEXTiN= 
N+22:IFN<40THEN35 
DC    37    PORI=0TO2:PRINTCHR?(145) 
; :NEXT:PRINTTABCN-22+5)M 
S(5) 
QR    40    XLO=100:X=XLO!XH"0iy=100 
: DX=1 : DY=0 : R=29 :B=1 3 :C»7 
:C1=1 :C2=2!GOSUB250 
BF    90    GETR5 tIFR?=""THEN102 
KS    100    R=ASC(RS) jON-(R=ai)GOT0 

210 
DR    102    ON-(H<73ORR>77)GOTO140 
HM    105    DX=-(R=76>+(R=74) :DY=-( 

R=77)+(R=73) 
JS    140    GOSUB250;B=B+1+(B-14)*2 

!GOTO90 
GS    210    POKE   V+21,0!END 
PD    250    X=X+DX-S12*(X=0ANDDX°--1 
)+512*(X=511ANDDX=l} sXL 
0=X+P»(X>Q) :XH=-(X>Q) 
GE    254    Y=Y+DY-P*(Y=0ANDDY=-1 )+ 

P*(Y=QANDDY=1) 
RC    25  5    POKE   V,XLO!POKE   V+16,XH 
3  C=C- ( R=6  7 ) + ( C=Q ) *P : POK 
E    V+39,C 
HB    256    W=W-<R=88)+P*(W=Q) iPOKE 
V+29,WsH=iH-(R=a9)+P*(H 
=Q) :POKEV+23,H 
KG    258    MC=MC-(R=66 J+P*(MC=Q} !P 
OKE   V+28,MC:C1=C1 -(R=49 
)+P*(Cl=Q} :POKEV+37,Cl 
KP    260   C2=C2-(R=50)+P*(C2=Q) tP 
OKE   V+38,C2:POKEV+27,l+ 
{XLO<0ORXLO+P*XH1>160) 
DG    262    POKE   V+1 ,y jPOKE2040,B) R 
=«:  RETURN  M 
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Tile  Trader 


Michael  Wtens  and  Kevin  Black 


This  classic  puzzle  comes  to  life  on  your  Commodore  128.  For 
variety,  four  different  puzzles  are  included. 


"Tile  Trader"  is  an  adaptation  of  an 
old  game  in  which  you  begin  with 
an  array  of  misplaced  playing 
squares  and  must  shuffle  them 
around  to  form  a  sequence  or  pic- 
ture. The  most  common  version  is 
one  where  you  have  to  put  num- 
bers or  letters  in  order.  In  another 
version,  you  have  to  unscramble  a 
picture.  Tile  Trader  is  one  of  the  lat- 
ter, but  it  lets  you  choose  between 


four  different  pictures. 

After  you've  typed  in  the  pro- 
gram and  saved  a  copy  to  disk  or 
tape,  load  the  program  and  type 
RUN.  After  the  title  screen  is  dis- 
played, you're  asked  to  choose 
from  the  four  available  puzzles. 
Press  a  number  from  1  to  4.  Next 
you  see  a  picture  of  the  puzzle  as  it 
should  look  when  it's  solved.  The 
program  asks  how  many  moves 


BACKUP  PROTECTED 
SOFTWARE  FAST. 

From  ttie  team  who  brought  you 
Copy  II  Plus  (Apple),  Copy  II  PC  (IBM) 
and  Copy  II  Mac  (Macintosh)  comes 
a  revolutionary  new  copy  program  for 
the  Commodore  64/128  computers. 

•  Copies  many  protected 
programs  ~  automatically.  (We 
update  Copy  II 64/128  regularly  to 
handle  new  protections;  you  as  a 
registered  owner  may  update  at 
any  time  for  $15  plus  $3  s/h.) 

•  Copies  even  protected  disks  in 
under  2  minutes  (single  drive). 

•  Copies  even  protected  disks  in 
under  1  minute  (dual  dnve). 

•  Maximum  of  four  disk  swaps  on  a 
single  drive. 


•  Includes  fast  loader,  12-second 
format. 

Requires  a  Commodore  64  or  128 
computer  with  one  or  two  1541  or 
1571  drives. 

Call  503/244-5782,  M-F,  8-5 
(West  Coast  time)  with  your  ^  ^ 
in  hand.  Or  send  a  check 
for $39.95  U.S.  plus  $3  s/h,  $8 
overseas. 

$39.95 

Central  Point  Software,  Inc. 
9700  S.W.  Capitol  Hwy.  #100 
Portland,  OR  97219 

CenlmlFbmt 
Software 


Backup  utilities  also  available  lor  the  IBM,  Apple  II,  Macintosh  and  Atari  ST. 

Thi$  product  is  fWuvitfH^  for  tt^e  porposB  ofonabling  voo  Jo  mal«t  arcnrvat  copies  cnty. 


Here's  the  first  puzzle — "Bullseye" — 
only  two  steps  from  completion.  The 
final  sequence  of  moves  is  6,  3. 


should  be  made  to  mix  up  the  puz- 
zle. At  first,  try  4  or  5  (a  low  number 
for  children  is  recommended).  Lat- 
er, you  may  want  to  try  20  or  30 
moves.  After  you've  typed  in  the 
number  and  pressed  RETURN,  the 
picture  is  scrambled. 

You  can  now  begin  to  move 
the  tiles,  trying  to  return  the  puzzle 
to  its  original  state.  To  move  a  tile, 
press  the  number  corresponding  to 
the  posidon  of  the  die  you  wish  to 
move.  Although  you  can  use  the 
number  keys  on  the  top  row  of  the 
keyboard,  it's  easiest  to  use  the  nu- 
meric keypad,  since  the  position  of 
the  numerals  there  is  directly  related 
to  the  position  of  the  puzzle  pieces. 
The  tile  moves  from  the  space  you 
specify  to  the  empty  square.  There- 
fore it's  only  possible  to  move  tiles 
adjacent  to  the  empty  block.  The 
computer  ignores  illegal  moves. 

When  you've  solved  the  puz- 
zle, you'll  hear  a  siren,  and  the  com- 
puter will  tell  you  how  many  moves 
it  took  to  solve  the  puzzle.  Finally, 
you're  asked  if  you'd  like  to  play 
again.  Choose  N  to  return  to  BASIC; 
choose  y  to  tr>'  another  puzzle. 
See  program  listing  on  page  105.    9 


'64  or  128  Software 

Take  your  Pick! 


BASIC  Compllor 

Complete  BASIC  compiior 
and  devslapment  package, 
5pood  up  your  prograniB  Sx 
to  35x.  Compila  lo  machine 
cads,  cam  pact  p-cods  or 
bol^.  A  great  package  ttial  no 
software  library  should  tie 
vt'ahoul.  '128  version:  40  or 
BO  col.  monitor  cutput  and 
FAST  mode  operation,  BX ten- 
sive &0'page  programmer's 
guide.  C-G4     $39.95 

0-128   «Sg.S5 


Super  C 

For  software  development  or 
school.  Learn  the  C  lang- 
uaga  on  the  '64  or  '1£a. 
Compiles  into  fast  machine 
code.  Combine  M/L  &  C 
using  CALL;  51K  available 
tor  object  code;  Fast  loading; 
Two  standard  I/O  libraryt 
ptus  math  &  graphic  librBries, 
Added  "128  features:  CP/M- 
like  operating  system;  GQK 
RAM  disk.  C-64  $59. S5 
C-12a   IS9.B5 

^j  qx  s\0"  Speadtarm 

Let  your  64  or  1 26  commun- 
icate with  the  ouiside  world. 
Obtain  informalion  from 
various  computer  nalworHs. 
Flexible,  command  driven 
lerminal  softwara  package. 
Supports  most  modems, 
Xmodem  and  Punier  transfer 
protocol.  VT52  lerminal  emu- 
lation wttli  cursor  keys,  largo 
45K  capture  buffer  A  user 
delinable  function  keys. 
Conlilni  both  Varalon* 
C-S4   &   C-128        )3S.BS 

Chartpak 

Creale  professional  qualily 
charts  fast—  without  pro- 
gramming. Enter,  edit,  save 
and  recall  data.  Interac lively 
build  pie,  bar,  line  or  scalier 
graph.  Set  scaling,  latioiing 
and  positioning.  Draw  charts 
8  different  tontials.  Slatistical 
routines  for  average,  slandard 
deviation,  least  squares  and 
forecasting.  Use  dala  from 
spreadsheets.  Output  to  most 
printers.  C-G4  $39. 9S 
C--12B   $39. SS 


BASIC 
Compiler 


^5^5> 


speeds  up  your  BASIC  programs  by 
3  to  35  times.  For  C-64  and  C-128 


C Language 

Compiler 

Learn  the  language  of 
the  80's  and  beyond 
on  your '64  and '128 


Use  yotir'  S4 -or'  1 28  lo  com  mu  n-;  ■: 
\ca\e  with  the  outside  world 


um'tz  jure  alu 


COBOL 

Now  you  can  learn  COBCX. 
the  most  widely  used 
commercial  programming 
language,  on  your  1 28  or  64. 
COBOL  Compiler  package 
comes  compete  with  synlax- 
checking  editor.  Interpreter 
and  symbolic  debugging 
akls.  New  "128  version  works 
with  40/80  column  monitors 
and  is  quicker  than  the  "64 
version.  C-64  $39.95 
„     C-12e   $39.95 

'^'^    Super  Pascal 

Complete  system  for  devel- 
oping applications  in  Pascal. 
Extensive  editor.  Standard  J 
&  W  compiler.  Graphics 
library.  It  you  want  lo  learn 
Pascal  or  develop  software 
using  Itve  best  tool  available, 
Super  Pascal  Is  your  first 
choice.  Added  't  28  features: 
RAM  disk;  100K  source 'one 
drive  or  250K/lwo;  80/40 
column.  C-64  $59.95 
H»wi  C-1S8  $59.95 

Cadpak 

Easy-to-use  interactive  draw- 
ing  package   tor   accurate 
graphic  designs.  Dimension- 
ing fealuree  to  create  exact 
scaled  output  lo  alt  major 
doi-matri)!  printers.  Input  w>a. 
keyboard  or  lightpen.  Twi 
graphic  screens  for  COPYini 
from  one  to  the  other.  DRAW, 
BOX,  ARC,   ELLIPSE,  etc. 
available.  Define  your  own 
library  ol  symtiols/abjects- 
slore   up  to   104   separate 
objects.        C-64     $39,95 
C-12a  $Sfl,9S 

PPM 

Comprehensive  portfolio 
mansgament  syslem  tor  the 
64  and  1 28.  Manage  stocks, 
bonds,  mutual  funds,  T-bills; 
record  taxable  or  nonlaxotile 
dividends  &  interest  Income; 
reconcile  each  brokerage 
account  cash  balance  with 
the  YTD  transaction  file; 
on-line  quotes  through  Dow 
Jones  or  Warner.  Produces 
any  type  of  report  needed  to 
analyze  a  portfolio  or 
security.  C-64  $39. 9S 
C-128   $59.95 


Pascal  Language 

Compiler 

^Kpand  your  programtnlng 

horizons  on  your  '54  and 

'128  with  this  second  ntos\ 

used  language 


*f^^  Ttmm  imi.     hi  tM~ 


Ponj 


Mangier  I 

Tu  £7  at  Ml 


flDtIt»U         MM- 


|bK4        av^i.* 


Tu  km     mutno 


Call  now  for  the  name  of  the  dealer  nearest  you. 
Or  order  directly  form  Abacus  using  your  MC,  Visa 
or  Amex  card.  Add  $4.00  per  order  for  shipping. 
Foreign  orders  add  $12.00  par  item.  Call  (616) 
241-5510  or  write  for  your  free  catalog.  30-day 
money  back  software  guarantee.  Dealers  inquires 
welcome-over  2000  dealers  nationwide. 


Abacus 

P.O.  Box 7219  DeptG3  Grand  Rapids,  MI49510 
Phone 616/241-5510  •  Telex 709-1 01  'Fax 61  &241 -5021 


iinroi 


Ringside  Boxing 


Anthony  Bertram 


It's  the  Friday  night  title  bout  in  this  exciting  two-player 
arcade-style  game  for  the  Commodore  64.  Two  joysticks  are 
required. 


The  bell  rings  just  in  time — you're 
on  your  last  legs.  But  after  a  short 
breather,  you're  ready  to  try  again 
for  the  heavyweight  title  in  "Ring- 
side Boxing." 

Ringside  Boxing  is  a  two-player 
game  that  requires  skill,  strategy, 
and  endurance.  The  match  lasts 
three  rounds — unless  there's  a 
knockout,  of  course. 

jabs,  Hooks,  And  Blocks 

The  game  is  simple  to  play— there 
are  only  a  few  moves  to  learn — but 
with  two  evenly  matched  players 
it's  not  easy  for  either  to  win.  Move 
the  stick  diagonally  up  and  toward 
the  other  player  for  a  jab.  Move  it 
diagonally  down  and  toward  your 
opponent  for  a  hook.  To  block, 
push  the  joystick  straight  up  or 
down.  A  push  on  the  fire  button  ex- 
ecutes your  command.  To  move  left 
or  right,  just  push  the  joystick  in  the 
corresponding  direction. 

Each  round  lasts  for  three  min- 
utes. The  clock  at  the  top  of  the 
screen  keeps  the  time.  When  the 
bell  sounds  at  the  end  of  the  round, 
the  two  fighters  automatically  re- 
turn to  their  corners.  During  the 
break,  the  boxers'  energy  goes  up 
slightly. 
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Displayed  above  each  player  is 
an  energy  rating.  It's  important  to 
keep  an  eye  on  this  number.  If  your 
energy  sinks  to  25  percent  or  less, 
you'll  be  knocked  down  with  the 
next  punch.  If  it  sinks  to  15  percent 
or  less,  the  next  punch  landed  will 
be  a  knockout.  Energy  is  lost  two 
ways;  by  punching  and  by  getting 
punched.  Throwing  a  jab  costs  one 
point  of  energy;  getting  hit  costs 
two.  Throwing  a  hook  costs  two 
points;  getting  hit  with  one  costs 
four.  Energy  is  constantly  being  re- 
plenished. If  you  find  that  yours  is 
getting  too  low,  it's  a  good  idea  to 
block  and  back  away  until  the  end 
of  the  round. 

If  the  fight  goes  the  full  three 
rounds,  the  score  will  decide  the 
champion.  Five  points  are  given  for 
a  scoring  jab  and  ten  for  a  hook,  [n 
case  of  a  tie,  the  match  goes  to  the 
defending  champion — the  boxer  on 
the  left  who  wears  the  purple  trunks. 

In  the  event  of  a  knockdown, 
the  count  clock  begins  a  ten-second 
count.  If  the  player  can't  get  up  in 
time,  the  match  is  over. 

Typing  It  In 

Ringside  Boxing  is  written  endrely 
in  machine  language.  Type  it  in 


You  cati  employ  jabs,  hooks,  and  blocks 
in  this  two-player  action  game  for  the 
64. 

using  "MLX,"  the  machine  lan- 
guage entry  program  found  else- 
where in  this  issue.  When  you  run 
MLX,  you'll  be  asked  for  a  starting 
address  and  an  ending  address.  The 
correct  values  for  Ringside  Boxing 
are: 

Starting  address:     0801 
Ending  address:      lABO 

When  you're  finished  typing  in  all 
the  data,  be  sure  to  save  a  copy  to 
disk  or  tape  before  you  exit  from 
MLX,  Although  Ringside  Boxing  is 
written  entirely  in  machine  lan- 
guage, it  can  be  loaded  and  run  just 
like  a  BASIC  program.  To  load  the 
program,  type  LO AD" fUename",S 
(tape  users  should  substitute  a  1  for 
the  8  in  this  statement)  where  file- 
name is  the  name  you  used  to  save 
the  file.  Then  type  RUN  to  start  the 
game. 
See  program  listing  on  page  107.     9 


Another  Ab^"^  ^'^*GEOS  Inside  and  Out 

It  you  use  GEOS  then  ouf  new  book,  GEOS  lnald»  »nd  Out,  has  Iho  Info  you  need. 

A  detailed  Introduction  is  iaid  out  for  the  novioe-beg inning  with  how  to  load  the 
GEOS  operating  system.. .how  to  create  a  backup. .how  to  aiter  tie  preference 
manager... how  to  fwmat  disks... learn  geo Write  and  900 Paint  In  detail... use  geoPaint 
for  designing  floor  plans  of  drawing  electronic  diagrams.  Easy-to-understand 
examples,  diagrams  and  gtossa/y  are  irjduded  to  enlighten  the  tjeginrwr. 

TTie  advanced  user  will  find  more  detailed  information  on  GEOS's  internals  and 
useful  tricks  and  tips.  Add  a  constant  display  ctodt-inciudes  assembly  and  BASIC 
listing... complete  listing  of  our  FllsMasler  utility  (converts  your  programs  to  GEOS 
format  with  an  icon  editor)  with  a  line  by  line  explanation... create  a  single- step 
simulator  for  observing  memory  and  the  various  system  registers. ..learn  about 
windows  and  how  to  use  them  to  your  advantago...understarKi  GEOS  file  structure. 

if  you're  just  gettirtg  started  with  GEOS  or  getting  to  the  point  of  wa/iling  to  add  your 
own  appiicatioos,  then  GEOS  Inmld*  and  Out  will  help  you  on  your  way.       $1 9.95 


Coiw*"^ 


SO"" 


GEOS  Tricks  &  Tips 

Continuing  the  tradition  established  by  our  famous  C-64  reference  library,  GEOS 
Tricks  4  T!pa  is  a  cdlecSon  of  helpful  technkiues  for  anyone  wfw  uses  GEOS  with 
their  Commodore,  irs  easy  to  understand  without  talking  down  to  the  reader,  artd 
detailed  in  ttie  applications  of  the  routines.  Includes  a  font  editor  to  create  up  to  64 
pdnt  text  and  a  machine  language  monitor.  A  perfect  companten  volume  to  GEOS 
tnsid*  and  Out.  Available  SeooDd  Quarter.  $1  Q.SS 

GEOS,  geoWrtto,  BeoPairrl  are  tradenames  of  Berkeley  Softwotks. 


To  receive  your  copy  of  GEOS  Inalda  and 
Out  and/or  GEOS  Tricks  i  Tips,  call  now 
for  the  name  of  the  dealer  or  bookstore  near 
you.  Or  order  directly  using  your  Visa,  MC  or 
Amex  card.  Add  $4.00  per  order  for  shipping 
and  handling.  Foreign  orders  add  $10.00  per 
book.  Call  or  write  today  for  your  free  catak>g. 
Dealer  inquires  wek:orne — 2000  natbnwkie. 

Order  boBi  today! 


Jk    ■  Ym  Can  CsuM  On 

Abacus 


P.O.  Box  7219  •  Dept.  G3 

Grand  Rapids,  Ml  49510 

Telex  709-1 01  •  Fax  616/241-5521 

Phone  616/241-5510 


Just  a  few  of  our  boo 


Anatomy  tst  Ih*  C-$4 

Grapfiic?,  sound,  VO,  ksrnil, 
mAmorv  rnapi.  and  rnucri 
mofA.  Complato  comrrflriltd 
ROMJtslnga    300pfi    $10» 


Anatomy  of  iht  1S41  Dftv* 

B4£i:  ha.ndboDiK  on  ihii  dr)v«, 
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Color  Craft 


Cynthia  Deville 


Use  colorful  geometric  shapes  to  build  your  own  art.  Children 
loill  find  it  especially  easy  to  create  pictures  with  a  joystick. 
For  the  Commodore  64  with  a  disk  drive. 


"Color  Craft"  is  a  computer  draw- 
ing program  that  makes  an  artist 
out  of  anyone.  Even  if  you  can't 
draw  a  straight  line,  you  can  use  the 
available  array  of  circles,  rectan- 
gles, and  triangles  to  create  images 
full  of  bright  colors  on  your  com- 
puter screen. 

Color  Craft  is  comprised  of  two 
programs.  The  first  is  written  in 
BASIC  and  the  second  in  machine 
language.  First,  type  in  Program  1, 
the  BASIC  program,  and  save  a 
copy  to  disk.  Then  type  in  Program 
2,  the  machine  language  program, 
using  "MLX,"  the  machine  lan- 
guage entry  program  found  else- 
where in  this  issue.  When  you  run 
MUC,  you'll  be  asked  for  the  start- 
ing address  and  ending  address  of 
the  data  you'll  be  entering.  For 
Color  Craft,  reply  with  the  follow- 
ing values: 

Starting  address:     COOO 
Ending  address:       CBCF 

Be  sure  to  save  the  machine  lan- 
guage program  with  the  name 
COLOR  CRAFT  OBJ  so  the  BASIC 
program  can  locate  it  on  disk.  To  use 
Color  Craft,  load  and  run  Program 
1.  It,  in  him,  will  load  and  execute 
the  machine  language  program. 

Crafting  Your  Picture 

When  the  black  arrow  appears, 
Color  Craft  is  ready.  Use  a  joystick 
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plugged  into  port  2  to  control  the  ar- 
row. First,  select  the  color  you  wish 
to  use  by  moving  the  arrow  to  the 
appropriate  color  bar  at  the  bottom 
of  the  screen  and  pressing  the  joy- 
stick button.  The  screen  border  turns 
to  the  color  that  you  choose.  Now, 
select  the  shape  you  wish  to  draw 
with  by  pointing  the  black  arrow  to 
the  appropriate  shape  and  pressing 
the  button.  A  shape  in  the  color  you 
selected  appears  in  the  drawing 
area.  Move  it  to  the  desired  place 
and  press  the  button  to  place  it. 

The  joystick  moves  relatively 
quickly,  allowing  you  to  traverse 
the  screen  easily.  If  you  need  finer 
control,  use  the  cursor  keys  to  move 
the  shape.  The  space  bar  performs 
the  same  functions  as  the  joystick 
button. 

In  addition  to  the  various 
shapes,  you  can  also  select  the  eras- 
er, which  is  the  outlined  square  in 
the  bottom  right  corner  of  the 
screen.  It  wipes  out  anything  within 
its  borders,  changing  it  to  the  back- 
ground color. 

There  are  two  special  boxes  in 
the  upper  right  corner.  One,  the  S 
box,  is  used  to  save  the  pictures 
you've  drawn  to  a  disk.  The  other, 
the  L  box,  is  used  to  load  pictures 
from  disk.  When  asked  for  a  name, 
type  in  a  valid  filename.  It's  a  good 
idea  to  give  all  of  your  pictures  a 


It's  easy  to  construct  pictures  from  the 
geometric  shapes  that  "Color  Craft"  pro- 
vides. The  stars  were  created  with  two 
overlapping  triangles. 
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It!  this  picture,  the  sun  and  clouds  were 
built  with  different  colored  circles. 

common  extender  so  that  you  can 
identify  picture  files  {for  example, 
FLYING  FISH. PIC). 

The  NEW  box  erases  the  entire 
drawing  area.  If  you  wish  to  save 
the  work  on  the  screen,  be  sure  to 
save  your  picture  before  selecting 
NEW. 

Selecting  the  END  box  returns 
you  to  BASIC.  Type  RUN  to  restart 
Color  Craft. 
See  program  listings  on  page  101.  9 
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Now  Get  Inside  Your  Commodore  with 
COMPUTBrs  Gazette  Disk. 


Now  there's  a  way  to  get  all  the  exciting,  fun-filled  programs  of 
COMPtlTSrs  Gazette-a\m6y  on  disk— with  COMPtfTEl's 
Gazette  Disk. 

Subscribe  today,  and  month  after  month  you'll  get  a  new,  fully- 
tested  5V4-inch  floppy  disk  guaranteed  to  mn  on  your  Commodore 
64  or  Commodore  128  persona!  computer. 

COMPDTErs  Gazette  Disk  brings  you  all  the  latest,  most 
challenging,  most  fascinating  programs  published  in  the 
corresponding  issue  of  COMPUTBFs  Gazette.  So  instead  of 
spending  hours  typing  in  each  program,  now  all  you  do  is  insert 
the  disk... and  your  programs  load  in  seconds. 

RESULT:  You  have  hours  more  time  to  enjoy  all  those  great  pro- 
grams which  appear  in  CQMPUTEl's  fiazeffe— programs  like 
Disk  Editor,  Face-Off,  Turbo  Copy,  Arcade  Baseball,  Sound 
Designer,  Speed  Script,  and  hundreds  of  others. 

So  don't  waste  another  moment.  Subscribe  today  to  COIVIPUTErs 
Gazette  Disk  at  this  money-saving  price.  Take  a  full  year's 
subscription  for  just  $79.95.  You  save  58  percent  off  the  single 
issue  price.  Subscribe  for  two  years  and  save  even  more!  Return 
the  enclosed  card. 

Call  toll-free  1-800-247-5470  now. 
(In  Iowa  call  1-800-532-1272) 

Individual  issues  of  the  Dtskzre  available  for  $12.95  {plus  $2.00  shipping 
and  handling)  by  calling  1-800-346-6767  {in  NY  1-212-887-8525). 
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After  telecommunicating  at  1200  baud, 
you'll  never  go  back  to  300.  You  spend 
less  time  online  and  get  a  lot  more 
done. 

Downloads  are  four  times  faster. 
For  example,  what  would  take  ten  min- 
utes at  300  baud  takes  only  two  to  three 
minutes  with  the  1200-baud  1670  mo- 
dem from  Commodore,  A  large  file  that 
would  take  30  minutes  with  a  300-baud 
modem  takes  only  seven  to  eight  min- 
utes with  the  1670.  Reading  through 
messages  and  electronic  mail  is  also 
quite  fast.  On  menu-based  systems,  the 
lists  of  options  almost  splat  onto  the 
screen.  Without  a  doubt,  1200  baud 
makes  telecommunicating  more  enjoy- 
able than  ever. 

For  years,  the  best  Commodore 
software  has  come  from  third-party  de- 
velopers. And,  generally.  Commodore 
is  better  known  for  its  hardware  than  its 
software.  Nowhere  is  this  more  true 
than  in  the  field  of  telecommunications. 
I've  used  most  of  Commodore's  other 
modems:  the  1600  VlCModem,  the 
1650  AutoModem,  and  the  early  version 
of  the  1660  Modem/300.  Each  modem 
was  packaged  with  a  bare  bones  termi- 
nal program  that  wasn't  meant  to  do 
much  more  than  get  you  online.  None  of 
them  included  XMODEM,  CIS-B,  or 
Punter — the  three  most  popular  proto- 
cols for  telecommunications.  If  your  ter- 
minal software  doesn't  support  any 
protocols,  you  can't  upload  or  download 
programs.  About  all  you  can  do  is  read 
messages  and  respond  to  them. 

You'll  regularly  see  messages 
about  downloading  problems  on  the 
national  telecommunications  services 
and  local  bulletin  boards.  The  standard 
reply  to  people  who  have  a  1600, 1650, 
or  1660  is  this:  Your  modem  is  fine;  you 
just  need  to  get  a  better  terminal  pro- 
gram, one  that  supports  downloading. 
But  there's  a  Catch-22:  You  can't  down- 
load until  you  have  a  terminal  program 
with  a  protocol  and  you  could  easily 
download  such  a  program  except  that 
you  need  a  protocol  to  download  it. 
You  can't  get  it  online  unless  you  al- 
ready have  it, 
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In  packaging  the  1670,  Commo- 
dore included  not  just  one  good  terminal 
program,  but  four:  The  QuantumLink 
program,  Common  Sense,  VT-52  for  the 
64,  and  VT-tOQ  for  the  128,  All  are  full- 
featured,  powerful  terminal  programs. 
Three  of  the  four  support  downloading 
protocols. 

The  QuanlumLink  program  is  a 
system-specific  terminal  program.  It 
works  only  on  a  64  (or  128  in  64  mode) 
and  only  on  the  QuantumLink  telecom- 
munications service.  In  addidon  to  the 
terminal  program,  you  get  an  infor- 
mation pamphlet  that  explains  Quan- 
tumLink and  a  password  for  logging  on 
to  the  system. 


It's  heartening  to  see  a 

Commodore  modem  that 

comes  with  a  set  of  useful 

terminal  programs  for  both 

the  64  and  128. 


For  most  other  purposes,  you'll 
need  to  use  the  Common  Sense  software, 
it  contains  ail  the  terminal  features 
you'd  want,  including  support  for  both 
XMODEM  and  CompuServe-B  proto- 
cols, so  you  shouldn't  have  problems 
downloading.  If  for  some  reason  you 
don't  like  Common  Sense,  you  can  use 
one  of  the  built-in  protocols  to  down- 
load another  terminal  program  from  a 
service.  If  you  like  Common  Sense,  the 
1670  package  includes  an  order  form 
for  Sixth  Settse,  a  more  powerful,  pro- 
grammable version  of  the  the  same  ter- 
minal program. 

For  128  owners  who  use  an  80- 
column  color  or  monochrome  monitor, 
the  VT-100  program  is  recommended.  It 
supports  XMODEM  protocol  and  ASCII 
transfer  (with  or  without  translation 
from  true  ASCII  to  Commodore  ASCII), 
If  you  forget  one  or  more  of  the  com- 
mands, just  press  the  HELP  key  to  see 
four  menus  that  list  the  available  op- 
tions. It  also  sports  an  attractive  custom 


character  set  that's  easier  to  read  than 
the  standard  80-column  character  set. 

You  probably  won't  use  the  VT-52 
program  unless  you  need  to  communi- 
cate with  a  DEC  VAX  computer  at  school 
or  at  the  office.  It  doesn't  seem  to  sup- 
port any  downloading  protocols,  al- 
though it  does  have  a  software- 
supported  80-column  screen  for  the  64 
which  is  interesting. 

It's  heartening  to  see  a  Commo- 
dore modem  that  comes  with  a  set  of 
useful  terminal  programs  for  both  the 
64  and  128.  There's  no  program  for  the 
Plus/4,  although  there  is  a  provision 
for  setting  one  of  the  DIP  switches  on 
the  back  of  the  1670  if  you  own  that 
computer  and  can  find  a  terminal  pro- 
gram for  it. 

I've  used  the  1 670  with  a  variety  of 
other  terminal  programs  for  the  64,  128, 
and  128  in  CP/M  mode.  It  works  fine 
with  all  terminal  programs  I've  tried. 

At  one  time,  most  national  tele- 
communications services  had  a  two- tier 
price  system  for  300  and  1200  baud.  As 
competition  among  the  services  has 
grown  and  the  number  of  1200-baud 
modem  users  has  increased,  the  two- 
tier  system  has  largely  disappeared. 
You  pay  the  same  price  for  both  300 
and  1200  baud  on  services  such  as  Del- 
phi, GEnie,  PlayNet,  and  Quantum- 
Link.  On  People/ Link  and  the  Source, 
you  pay  an  additional  dollar  or  two  per 
hour.  CompuServe  still  maintains  two 
prices  ($6.25/hour  for  300  baud, 
$12,50  for  1200  baud). 

You  can  find  300-baud  modems 
that  cost  $20-50,  The  list  price  of  the 
1670  is  $149.95,  although  it's  often  sold 
at  discounted  prices.  The  price  you  pay 
for  1200  baud  is  roughly  $100  more 
than  the  price  for  300  baud.  Is  it  worth 
it?  Let's  say  you  spent  a  total  of  20 
hours  over  a  period  of  several  months 
downloading  programs  at  300  baud. 
Since  1200  baud  is  four  times  faster, 
you'd  save  15  hours  of  connect  time  if 
you  used  the  1670.  At  $4-$  10  per  hour, 
the  savings  amounts  to  roughly  $60- 
$150,  In  the  long  run,  for  people  who 
like  to  download  a  lot  of  programs,  the 
higher  price  might  be  justified.  On  the 
other  hand,  if  you  spend  a  couple  of 
hours  each  week  in  the  conversation 
area  (sometimes  called  conference,  CB, 
or  the  people  connection),  1200  baud 
won't  reduce  your  connect  time.  Two 


Start  the  year 
off  right 
with  new  books 
from  COMPUTE! 


COMPUTE!  Books  is  bringing  you  a  brand  new 
line  up  of  books  for  your  Commodore  64  and 
128.  These  recent  releases  offer  you  everytlning 
from  programming  hints  to  exciting  gomes,  from 
educational  to  home  and  business  applications. 


Pascal  for  Beginners 

SI  4.95  0-87465-068-8 

Book/disk  combinatfon  for  the  Commodore  64 
S29.95  ISBN  0-87455-069-6 

This  introductory  text  to  standard  Pascal  on  any  computer  is 
on  Ideal  tutorial  for  anyone  who  wants  to  learn  this  powerful 
computer  language.  It  Includes  everything  you  need,  includ- 
ing an  introductory  Pascal  Interpreter'  for  ttie  Commodore  64 
ond  128  In  64  mode,  ready  to  type  in  and  use.  Written  in  plain 
English  and  offering  numerous  progrom  examples,  It  gently 
ond  cleariy  explains  standard  Pascal  and  structured  progrom- 
ming.  Latter  sections  include  discussions  of  advanced  topics 
such  as  files  and  dynamic  data  storage,  There  Is  also  an  op- 
tional disk  available  far  $12.95  for  the  Commodore  64  which 
Includes  most  of  the  programs  In  the  txxk.  688BDSK. 

•The  Commodore  64  Pascal  interpreter  is  not  full-featured, 
but  still  a  powerful  Implementation  of  Pascal  which  suits  the 
r>eeds  of  most  beginners. 

COMPUTEI's  Music  System 

for  the  Commodore  64  and  128 

Book/disk  combination  only 

$24,95  ISBN  0-87455-074-2 

SIdplayer.  the  featufe-pacl<ed,  popular  music  player  and  edi- 
tor progrom,  Is  now  more  versatile  ond  more  impressive  than 
before.  Enhanced  Sid  player  tor  the  Commodore  1 28  and  64 
Includes  tvim  new  versions— one  for  the  Commodore  1 28  run- 
ning in  1 28  mode  and  another  for  the  Commodore  64.  Take 
advantage  of  every  feature  the  SID  chip  (the  sound  chip  in 
the  1 28  ond  64)  has  to  offer.  Just  like  the  original,  fnhonced 
Sidplayer  is  easy  to  ieom  and  use.  with  many  powerful  new 
features.  The  accompanying  disk  contains  the  editor,  player 
programs  (Including  a  Singalong  program),  utilities,  and  sam- 
ple music  that  you  can  enjoy  Immediately  or  change.  The 
new  Sidplayer  ploys  any  songs  created  by  the  original 
Sidplayer  for  the  Commodore  64. 


COMPUTE! 's 


Second  Bonk. ol. 
Corr 


MSCAL 

BEGINNERS 


User's  Guide  to  GEOS:  geoPaInt  and  geoWrite 

Si 8.95  ISBN  0-87455-080-7 

Learn  the  ins  and  outs  of  GEOS.  the  new  icon-based  operat- 
ing system  for  the  new  Commodore  64C  ond  the  64,  with  this 
step-by-step  guide.  Everything  from  creating  simple  letters 
with  geolVrite  and  pictures  with  geoPaInt  to  merging  text  ond 
graphics  and  using  desk  accessories  Is  clearly  and  concisely 
explained. 

COMPUTEI'S  Second  Book  ol  the  Commodore  128 

S16.95  ISBN  0-87455-077-7 

The  editors  at  COMPUTE  I  Publications  have  collected  some  of 
the  best  games,  programs,  and  tutorials  for  the  Commodore 
128  (in  128  mode)  from  COMPUTEI  magazine  and  COMPUTEI's 
Gazette.  Like  COMPUTEI's  First  Book  of  the  Commodore  128. 
this  book  offers  a  variety  of  programs  and  articles  for  every 
]  28  user.  Each  program  hos  been  fully  tested  and  Is  ready  to 
type  in  and  use  on  the  Commodore  1 28  running  in  1 28  mode. 
There  Is  also  a  disk  available  for  $12.95  which  includes  the  pro- 
grams In  the  book.  777BDSK. 

Mapping  the  Commodore  64,  Revised 

SI 6.95  ISBN  0-87455-082-3 

An  update  of  the  bestselling  memory  map  and  programming 
guide,  it's  a  necessity  for  Intermediate  and  advanced  pro- 
grammers. This  definitive  sourcebook  has  been  expanded  and 
now  covers  the  new  Icon-bosed  GfOS  (Graphics  Environment 
Operating  System)  with  clear  descriptions  of  how  to  make  It 
work  for  you.  For  BASIC  and  machine  language  programmers 
of  both  the  Commodore  64  and  64C. 


Look  for  COMPUTE!  Books  at  your  local  computer  or  book  store. 

Or,  to  order  directly  from  COMPUTEI,  call  toll  tree  1-800-346-6767  (In  NY  212-887-8525)  or 

write  COMPUTE!  Books.  P.O.  Box  5038,  F.D.R.  Station,  New  York.  NY  10150. 

Please  include  shipping  and  handling:  82.00  per  book  In  U.S.  ond  surface  moil;  S5.00  airmail. 

NC  residents  odd  5  percent  sales  fox  and  NY  residents  add  8.25  percent  sales  tax. 

Please  allow  4-6  weeks  for  delivery. 
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Pari  of  A&C  CcmiuiTie^  MoQCUinei.  (nc 
One  of  ttw  A&C  PutD*ishing  Compontes 


NRI  Trains  You  At  Home— As  You  Build 
Your  Own  IBM  PC  Compatible  Computer 


GET  THE  KNOW-HOW 
TO  SERVICE  EVERY 
COMPUTER  ON  THIS 
PAGE... 
AND  MORE! 


Learn  fhe  Basics  the  NRI  Way- 

and  larn  Good  Money  Troubleshooting 

Any  Brand  of  Computer 

The  biggest  growth  in  jobs  between  now  and  1995, 
according  to  Department  of  Labor  estimates,  will 
occur  in  the  computer  service  and  repair  business, 
where  demand  for  trained  technicians  will  actually 
double. 

You  can  cash  \n  on  this  opportunity— either  as  a 
full-time  corporate  technician  or  an  independent 
service-person— once  you've  learned  all  the  basics  of 
computers  the  NRI  way,  NRI's  practical  combination 
of  "reason-why"  theory  and  "hands-on"  building  skills 
starts  you  with  the  fundamentals  of  electronics,  then 
guides  you  tlirough  iidvanced  electronic  circuitry 
and  on  into  computer  electronics.  You  also  learn  to 
program  in  BASIC  and  machine  language,  the 
essential  languages  for  troubleshooting  and  repair. 

Total  Computer  Systems  Training, 
Only  From  NRI 

No  computer  stands  alone. .  .it's  part  of  a  total 
system.  To  really  service  computers,  you  have  to 
understand  computer  systems.  And  only  NRI  includes 
a  powerful  computer  system  as  part  of  your  training, 
centered  around  the  new,  fully  IBM  PC  compatible^ 
Sanyo  880  Series  computer. 


iv,'','';';';    ) 


1.1. '.',', 


lOM  !■  •  R*{|i«t«f«d  Trad«nii/fi  d  IBM  Corporation. 
EpuKfii  It «  RegFst^vd  Traftemari^  ot  Epswi  ArrMfka,  ir\c. 
Appl«  and  [ho  App\6  Icxgo  ara  RAgiatBrad  Tfsdtrnsrks  ot  Appk 
Computif,  Inc. 
Compflq  i»  8  Hegii.l«ii*d  TrddCFtiark  dI  COMPAQ  Cornpuler  Corpomtkin. 
1905  AT&T  Ttctinolcrgin.  Inc. 


You  start  with 
the  step-by-step 

assembly  of  tlie  new,  highly-rated,  Sanyo 
computer.  You  install  and  troiilile- 
shoot  tlie  "intt'lligeiit"  l<ey- 
board.  Then  you  assemtjie  tlie 
power  supply,  install  the  disk 
drive,  and  add  extra  memory  to 
give  you  a  powerhal  2fi6K  t^AM  system. 
The  new  880  c:{)mputer  has  two  operating  speeds: 
standard  IBM  speed  of  4,77  MHz  and  a  remarkable 
turbo  speed  of  8  MHz,  making  it  almost  twice  as 
fast  as  the  IBM  PC.  Next,  you'll  interface  the  high- 
resolution  monitor  and  begin  to  use  the  valuable  software 
also  included  with  your  complete  computer  system. 
It  all  adds  up  to  confidence-building,  real-world 
experience  that  includes  training  in  programming,  circuit 
design,  and  peripheral  maintenance.  You'll  be  learning 
about,  working  with,  servicing,  and  troubleshooting  an 
entire  computer  system— monitor,  keyboard,  computer, 

di.sk  drive,  power 


Your  NRI  lotal  syslems  training  includes: 


^OA/ 


•  NRI  DiscovefV  Lab'  Lo  design  and  modily 
circuits  •  Vt^r fcuT' I urtclig-n  digital 
muE]  imeter  wilh  walk-you-  (hr  ougTi 
instructions  on  audio  tape «  Dngital  logic 
probe  iDrvisunlDxamln^lionol  keyboJ^rd 
cl  rcuti  s  •  Tlie  newest  Ss  nyo  dSO  Series 
Compmer  with  "tnielliocnt"  keybo^ird  and 
360K  doubid-dcnsity,  double  std«l  disk 
dJ'ive  •  High  [?i;olulion  irK>nochrorn(» 
monllof  -  &K  ROM.  256K  RAM  *  Du^dl&d 
50ftwi3nj  induUing  GW  QASfC,  MS-DOS, 
W5rdSt3f,CalcStaf  *  RetcroncomanuaLs, 
schema!  tcs.  and  bile-siw  lessorts. 


supply— to  ensure  that  you  have 
ail  the  esseEitial  skills  you  need 
to  succeed  as  a  profassional 
computer  service  technician. 

No  ixperience  Needed, 
NRI  Builds  It  In 

This  is  the  kind  of  |)ractical, 
hands-on  experience  that  makes  you  uniquely  prepared,  with 
the  skills  and  confidence  you  need  for  success.  You  learn  at  your 
own  convenience  in  your  own  home.  No  classroom  pressures, 
no  night  .school,  no  need  to  quit  your  present  job  until  you're 
ready  to  make  your  move.  Your  training  is  backed  by  your 
personal  NKI  instructor  and  the  NRI  technical  staff,  ready  to 
answer  your  questions  and  help  you  when  you  need  it.  You  get 
it  all  witli  NR!  at-home  training. 

100'Page  Free  Catalog  Tells  More 

Send  the  postage-paid  reply  card  today  for  NKl's  big, 
lOO-page,  color  catalog  on  NRl's  electronics  training,  which 
gives  you  alt  the  facts  about  NKI  courses  in  Microcom|)Uters, 
Rot)Otics,  Data  Communications,  'tV/Audio/Video  Servicing, 
and  other  growing,  high-tech  career  fields.  If  the  reply  card  is 
missing,  write  to  the  address  below. 


SEND  COUPON  TODAY  FOR  FREE  NRI  CATALOG! 


jMffr#s 


SCHOOLS 

McGraw-Hill  Conlinuino  Educalion  Centet 

3939  Wisconsin  Avenue,  NW.  Wasdinolon.  0020016 

We'fl  giwe  you  lomorraw. 

ip'cHECK  OtJE  FREE  CATALOG  ONLr 
_i  Computer  Electronics 

n  TVWudio/Video  Setvicing 

Sate  I  tile  Eiecttonics 
D  Robolics  &  Influslnal  Control 

LI  Induslrial  Eleclronics 

□  Telephono  Ssrvidng 

n  Digital  Electronics  Servicing 


Nsrne  IPieAH^  e'tnU 


AtCf«liil«J  b¥  iricWiit«)njl  Hom(!  Sciid,  Ojuncl 


fo»  Cirear  awrses 
Wroved  urvdtr  Gl  Sill 
!  !  ctiecK  lor  (telails 


n  Basic  Eleclronics 

n  Electricians 

n  Small  Engine  Repaif 

n  Air  Cone  It  I  on  I  ng.  Healing.  &  Ref. 

O  Locksrtiilhlng  &  Electronic  Securily 

D  Photography 

D  Bookkeeping  &  Accounting 


AflC 


u_ 


hours  of  conversation  is  two  hours,  re- 
gardless of  whether  you're  using  300  or 
1200  baud. 

There's  also  the  intangible  factor  of 
convenience.  At  1200  baud,  you  spend 
less  time  waiting  for  menus  and  down- 
loading. I'd  never  go  back  to  300  baud. 
—iodd  Heimarck 

Commodore  Business  Machines 
1200  Wilson  Dr. 
West  Chester,  PA  19380 
$149.95— suggested  retail  price 


Alter  Ego  And 
Mind  Mirror 

How  well  do  you  know  your  own  per- 
sonality? Are  you  shy?  Cheerful?  Domi- 
neering? Have  you  ever  wished  to  be 
someone  else?  Or  to  have  other  person- 
ality traits?  How  would  you  handle  a 
crisis? 

Two  new  programs  for  the  Com- 
modore 64  help  you  answer  and  ex- 
plore these  questions.  Alter  Ego  and 
Mind  Mirror  let  you  run  away  with  your 
innermost  thoughts,  AtlerEgo,  from  Ac- 
tivision,  purports  to  bo  the  game  of  life, 
letting  you  experience  life's  decisions 
and  choices  over  again  or  for  the  first 
time.  Mini  Mirror,  from  Timothy  Leary 
and  Electronic  Arts,  aims  to  be  part 
game,  part  tool,  and  part  philosopher  as 
it  helps  users  understand  personalities 
better^both  their  own  and  others'. 
Both  programs  emphasize  the  human 
personality  and  its  reactions  to  the 
world  around  it. 

Alter  Ego  is  "a  fantasy  role-playing 
game  about  life"  that  lets  you  try  those 
"what  ifs"  of  life.  What  if  your  child- 
hood had  been  different?  What  if  you 
had  that  major  decision  to  make  over 
again?  The  program  recreates  these  and 
other  situations  for  you  as  you  expe- 
rience decisions  and  choices  from  vari- 
ous stages  of  life. 

The  theme  of  the  program  lies  with 
human  personality  in  a  broad  sense.  Al- 
ter Ego  is  flexible  in  this  regard — you 
may  choose  from  your  own  personality, 
a  random  personaUty  created  by  the 
program,  or  a  custom  personality  fash- 
ioned by  you.  [Ed.  Note;  There  are  male 
and  female  versions  of  Alter  Ego  avail- 
able.] You  establish  the  personality  that 
you  will  use  by  answering  a  series  of 
true/false  questions.  By  answering  the 
questions  honestly  about  yourself,  you 
select  your  own  personality  for  use.  By 
answering  them  differently  from  the  way 
you  would  answer  the  questions  your- 
self, you  establish  a  unique  personality. 

Once  your  personality  is  estab- 
lished. Alter  Ego  asks  where  in  life  you 
want  to  start.  The  game  divides  life  up 
into  seven  stages,  ranging  from  Birth 
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DISCOUNT    SOFTWAREand 
FREE  Leroy's  Cheatsheet 


W(i  ccirry  u  comp^fjle  Imo  of  softwam  at  camputilive  pnces.  PLUS  -  en  any  software  pdck.igy  ot  $25.00  or  mD?e  you  get  J 
FREE   Leroy's  Cht^utsheet  of  your  choicttf    Sap  befow  lot  shipping  InfofmatiDn. 


COMMODORE  64 


ABACUS 

H.iFitc  Compiler  G4 

Chart  I'ak  64 


S30 

S30 
$30 


ACCESS 

Lsiidei  Board  GcM  $28 

Tour  n  am  ont  Disk  1  H7 

Exec  Tournament  1  S 17 

Tfolo  Pack  J  19 

ARTWORKS 

snip  Pokor  $  2A 

Data  Ditks  each  $19 
BEBKELY  BonWOHKS 


GEOS 
Fonipack  1 
Doskpack  t 
Gocoex 


$4! 

$25 
Si6 


WraeCsWorkihop    $36 


tinODEFIBUND 

Ptini  Shtjp  %  29 

Print  SliopComp  $26 

GrphclibrariOB  fljl.  $19 

ELECTHONIC  ARTS 

Maitila  M.KJnc5!  $  26 

DIGtTAt  SOLUTIONS 
Pod^orFiiflr  $  30 

Podiel  Planner  $30 

PodtelWriJsr  $30 

EPYX 
Fast  Lsad {can) 

Muttipian 
WorwGftmfls 

FIREBIRD 

Elita 
Pawn 

HICROPROSE 

Girnship 


$26 
$42 

$26 

$22 

$3a 

$26 


PHEaSION 

ll3t>5TeFm  Pro 

Suporbttsu  64 

Superscript  (^^ 
PROFESSIONAL 

Fi»IS^s:am2 

Fleel  Filar 
SPRINGBOARD 

Newsroom 

CipArlVoM 

CertMicaTe  Maker 

Certilicete  Library  v.  1 
SUBLO<»C 

Footbtll 

FNghtSimuLaHorll 

Sc*n«fy  disKt  {«xhf 


$3J 
$S1 

$51 

$42 

$30 

$37 
$22 
$37 
$26 

$32 
$35 
$31 
$15 


COMMODORE  128 


BATTERIES  INCLUDED 

I    Paporca)!  U  $  54 

DIGITAL  SOLUTIONS 
PockM  FJoi  $  37 

Pockoi  Pianner  S  37 

PockelWrler  S  37 

I  MICROSPHERE 

'  Casiiin-CashcuT 

PRECIBIOM 

Sijperbase  123 
SuperKripttae 

PROFESSIONAL 

Ftee(  System  3 
Flool  Filer 

TlMEWOflKS 

Data  Manaqer  I2fl 
I  PaitnirieS 

SwKKilctZB 
I  Utoni  Writer  128 


$66 
$54 

$51 

$30 

$50 
$45 
$50 

*so 


'"um 


LEROY'S  HELPBOOK™  FOR    ELITE 


By  David  PalrT>or  ■  [tie  firs!  person  in  the  U.S.  10  attain  ELITE  ssa'us.  Filled  wih  htnts  and  tips  to 
sharpen  your  combat  and  trading  skilJs  and  piit  you  on  your  way  to  becOfT>infl  ELITE.  This  boc»i 
covers  everything  From  the  best  way  to  approach  a  space  station,  to  what  kinds  ot  trade  ooods  selJ 
bdst  on  various  pianets.  A  special  sectksn  prepares  you  to  compete  in  Fireb.:rd's  ELITE 
Tournament  wliich  Is  open  to  qualiliod  Cobra  pilots. 


LEROY'S  CHEATSHEET 

Keyboard  Overlays 


$7.95 

each 

PLASTIC 
LAMINATED 


tpOm^O 


each 


For  your  COMMODORE  64 


For  your  COMMODORE  128 

Put  Vour  Computer's  Commands  Where  They  Belong  ■  And  Your  Manuals  On  The  Shalt, 

Have  you  ever  salal  your  compular  witti  Itie  manual  iri  your  lap  trying  id  find  an  ulusive  command'  Htw  much 
lime  have  you  fosi  searching  (hrougti  manuals  to  refresh  your  memory  on  how  to  do  what  you  wanted?  Now 
you  have  a  way  lo  end  liiot  frustration  -  Leroy'a  Cheetsheets. 

Leroy's  Cheatsheets  help  you  ool  ihio  your  program  right  away.  We  pul  the  commands  righl  al  your 
lingcnips,  actual  keystrokes  are  in  Isold  lype.  variables  are  shown  in  ilalKs.  Designed  tjy  sottware  etperts,  our 
durabie  plastic  laminated  overlays  are  comprehensive  reference  aids  which  document  a  product  or  system 

completely-   Now  use  your  sofrwaro  more  castty  and  more  eftectively.   With  Leroy's  Cheatsheets  you'lt  never 
have  10  hunt  lor  a  program  command  again!!! 


The  Problem  Solver 


EQUIPMENT  STAND 


ShilppliVg 


ELITE     -    T-SHIRT 

Tnis  i4  [fT^  OFFICIAL  FPREBIFID  APPHOVEO 
ELITE  TShid  Mode  m  Itie  USA.  SiAsc^otined 
ir.  3  colors  (Reid.  Whilo  A  GokH  on  a  &>%  Cman. 
50%  Pctlye*.'t«f  ■  top  qualily,  Wach  T-sh>rt 
&f.iuMully  depi-:rt.i  ine  Elilv  fcgo  STREAKfNO 
[hfoygh  50a«j  AvaiJabi*  FiRST  from 
Ch^nHl^hsel  PfixKynj '"      A  g-'Mt  5^*1  idea        fgr 

iif-y  COBRA  co^dnarnter, 
Lg  Child  -  Sml  -  tM       Lrq      >;  l. 


t)nlv 


$  19.95 


Madtf  of  sturdy  vinyl  coalad  ateet  ■  sirong  enough  tor  any  ccmput^r 

equipmeni,  Thii^  equipcDoni  sland  will  holp  you  organfxe  your  system. 
Wplhi  Itits  unique  open  conslruct^on,  cables  are  nev&r  in  the  wron-g  place, 
swilche'S  are  more  accss^ai^^  and  your  equiprneng  iiays  cooiler  The 
Problem     Solver     EquiprTMJftI     starwJ     was     spftclfl[[y     tf^slgnetf     'or 

CommDttpfo  compgiers  t2&  *  64,  Keeps  your  momliQr  al  oye  levi^l  (Great 
for  printers  loo).  ^«.*t*n»itw,y*Ti,nricTi-i-i'i<^ 


Order  Now  and  Save  ...    Money,  Time  and  Frustration 


COMMODORE  128      $7.95  ea 


i-.iMMODOKt  tie  kir  CHVf 

DIE 

J  B^^  7.0 

J  Blanks.  rWDt  .*T.rjw^ 
iww  J  DalaManagur  123 
J  Disk  1571 
J  Easy  Scripl 

•^w  J  F  (.^ht  S.-rTKj'4ror  2 
J  For  ThflBogin.i»?r 


iK-dlEHOVlCNC^ 

1^  y  94  HLh    JjlUB  ■ 


CUT 

JVotbplanifd 

v#  J  Paper&ach  Filef 
j*w  J  PapertHick  Planner 

J  Paperback  V/rrt^r 
»tf  J  Paperclip  1I?B 

J&upertHs<^  I2fl 
j«w  JStiperscrpl  *?B 

imm  JWord  WnEfrr  ^26 


FRBB  -  Keybonf d  extender  (oach  ordof> 


I           EquJpmeni  iland(s}  1o'  ani^  f19.9S  u\ich 
ELITE  T'»hM(B)  _l  B0OK[tJ  aniV  I7,M  cacn 
ii/«  (LisLlflf    L{]f:riild    StiI    ■    Md    ■    Lr^  ■    XLra 
'   Proor;5fii  namg(sf    


NaiTw    _ 
AtW/MS^ 


COMMODORE  64   $3.95  ea 


'■.hC^irAIiMUlih^i  r" 


J  Basic  2.0 

J  Blanks  ^r/jp  UTiruti 
Mfw  J  Data  Manager 
M#  J. Data, Man ^ms 

J  Dish  1541 

J  Easy«cfipl 

v-  J  EliDv 


J  FfcetSyslwfn  2 
jESgMSimuralor2 
J  For  The  BeginnGr 
J  GEOS 

r  J  Ne^&rooni 

r  J  PapyrCiacK  Fiic 


«#  J  Papertwch  Plannt'i' 
iww  J  Pa^^ack  Wntar 

^  PapefCiip 

J  SpHHdSCi'pl 

**w  J  SjJCW'ScnpH  &4 
«-  JWoflJWrilSf 


Also  ritft  ttie  COMMODORE  G4C 


OflDERlNG     iNFOnMATION:         For     litl     Mivwv    wmni    cB^htor'i    chiKfa    or 
ntonty  vtltf-  Ptntmtt  A  Utyarrr  cnvcJo  aliEnr  2  whLi  je  Our.  U»t»r  Cird 
■nd    VitM    ar^mt  plt«H    Incki4« 
vUbtvcl  lo  chtng*  wlOwul  rwlM«. 

rfirAL  Com.        APOFPC 

OBMR U.S.  MI,CJm  ,F 


TAXES: 
I  AK        IHTCH-  A{bJ  G Til  sales  ^nCkiOff  ^shippi'igl 

'ft HATIOKAL      lorl*A    re&idontrs  pnly 


tWUP 


».cn 


S2M 
%IJ00 

a.oo 


va.Qo 

tr.oo 

ns.n 


HOURS-flAk^-5PM  EST    Monday  thru  Firidatf 


•-r  GA23 

I  F!   ^U^llD5  0^fl.^     CUE 


CHEATSHEET  PRODUCTS.  INC.     P.O.  Boi  111360  Piiishurgti.  PA.  15238 


ForOioois  ony  TOLL  FHgE  l-eOO.334-28%    PA  OrCers    (412)  781-1551    QEALEU  ttJQUinES  WELCOME 


You  can  have  THE  fastest 
most  powerful  DOS  available 

for  your  64/1541. 


Load  39  blocks  per  second! 


Introducin}^  DigiDos  — -  THE 

fastest  Dos  enluincenient  on  tlie 
market  coupled  witli  THE  most 
powerful  GCR  iiibbler  and  real- 
time monitor! 

DigiDos  is  a  hardware  addi- 
tion to  your  1541  disk  drive  and 
your  Commodore  64  that  gives  you 
ani;tzing  speed  for /liZ  disk  ftinc- 
tions  (loads  39  blocks  per  second!, 
compared  to  the  normal  2  blocks 
per  second),  and  coupled  witli  our 
GCR  Nibbler  you  have  the  most 
powerilil  disk  backuj)  system  aNiiil- 
able  (archives  i)rognims  others 
can't  ev'en  touch),  iUso  included 
in  DigiDos:  fiill  feature  real  time 
monitor,  powerful  DOS  wedge,  ver- 
satile utilities,  and  handy  single 
keystroke  commands.  All  this  with 
NO  loss  of  available  memory'! 

DigiDos  is  NOT  a  cartridge! 
Utilizing  state  of  the  art  technology 
DigiDos  incoq>orates  a  custom 


kerntd  ROM  and  MV  ROM  instidled 
directly  in  your  (m  and  1541  along- 
side your  original  kernal  ROM  and 
requires  minimum  instiillation. 

I'or  tiiose  concerned  with  pro- 
graiu  compatibility  —  with  the  flip 
of  a  switch  DigiDos  completely 
disappears  returning  you  to  your 
original  Commodoi'e  kernal.  /\fter 
you  have  installed  DigiDos  vou 
will  also  have  a  new  safe  system 
reset  button! 

DigiDos  provides  a  powerful 
wedge  that  includes  all  the  nor- 
mal DOS  wedge  commands  plus; 
locking  and  unlocking  files  on 
disk,  unnew,  a  fast  paridlel  disk 
directory  (that  does  not  disturb 
memoiy),  screen  dump,  laitoruii, 
and  list  —  all  witli  single  Itey- 
stroke  commands. 

Included  with  DigiDos  is  a 
Floppy  Disk  of  custom  utilities 
;md  tools  for  further  DOS 

Advertisement 


enhancement. 

You  can  have  the  fiistest,  most 
powerful  DOS  available  for  the  64 
for  only  $59-95  plus  3.T50  post- 
age and  handling  ($5.00  additional 
for  C.O.D.).  Our  product  is  being 
shipped  /VOW'' and  comes  complete 
with  idl  necessarv'  parts. 

At  DigiTek,  Inc.  we  are  con- 
tinuing in  our  commitment  to  cus- 
tomer support  and  satisfaction. 
For  more  information  or  to  order 
your  DigiDos  send  your  check  or 
monev  order  to:  DigiTek,  Inc., 
104l5'N.FioridaAve.,  Suite  410, 
Tampa,  Florida  3.3612,  or  ctdl 
(813)  933-8023. 


^  DigiTek,  Inc. 


^ 


10415  N.  Florida  Ave..  Suite  ^10 
Tampa,  Ra.  33612  •  (fll3>  933-8023 


and  Infancy  to  Old  Age.  Obviously,  the 
life  experiences  and  choices  you  are 
presented  \vith  will  differ  depending  on 
the  stage  at  which  you  start.  These  ex- 
periences and  choices  are  presented  on 
a  "map"  with  icons  representing  sever- 
al categories,  separated  generally  into 
two  areas:  life  experiences  and  life 
choices.  Life  experiences  include  social, 
intellectual,  emotional,  familial,  physi- 
cal, and  vocational  areas.  Life  choices 
focus  more  on  major  decisions  such  as 
college,  marriage,  major  purchases,  and 
relationships. 

You  start  on  the  life  map  at  the  bot- 
tom and  work  your  way  up  by  experi- 
encing life  or  making  life  decisions. 
Each  experience  and  choice  you  make 
increases  your  age,  experience,  and  ma- 
turity. While  many  experiences  and 
choices  may  be  skipped  along  the  way, 
others  must  be  undertaken  in  order  to 
make  choices  in  subsequent  life  experi- 
ences. This  is  particularly  true  in  the 
early  life  stages  because  of  your  person- 
ality's lack  of  experience  and  capabili- 
ties. At  any  time,  you  can  check  your 
age  and  how  your  personality  is  doing 
in  12  different  categories,  such  as  confi- 
dence and  intelligence.  Before  entering 
the  next  stage  on  the  life  map,  you  re- 
ceive a  detailed  personality  "health"  re- 
port.  You  can  save  games  either 
between  or  at  the  end  of  a  life  stage. 

Results  of  a  life  experience  or  life 
choice  critically  hinge  on  the  personal- 
ity you  have  employed.  As  a  matter  of 
fact,  the  most  disappointing  aspect  of 
the  program  is  that  your  options  on  the 
life  map  are  limited  and  many  times 
you  end  up  jusl  reading  what  happens. 
Most  of  the  time  you  are  only  presented 
with  two  or  three  decision  options  and 
often  only  one  course  of  action  is  char- 
acteristic of  your  personality.  The  key 
to  getting  what  you  want  out  of  AUer 
Ego,  then,  is  to  take  care  in  choosing  the 
personality  profile. 

The  program  comes  on  three  disks. 
A  brief  but  sufficient  manual  gets  you 
into  the  program  quickly.  The  manual 
goes  out  of  its  way  to  disclaim  that  the 
program  is  anything  but  a  game  for  your 
entertainment.  While  Alter  Ego  enter- 
tains, by  permitting  you  to  fantasize— 
and  its  textual  responses  can  bo  very 
amusing — the  program  is  much  more 
than  a  game.  In  fact,  I  would  classify  it 
more  of  an  educational  program  because 
of  the  insights  it  provides  into  personal- 
ity and  human  actions  and  reactions. 

Is  il  fun?  Well,  it's  not  a  fast-paced 
arcade  game,  but  rather  a  program  that 
puts  your  mind  to  work  and  makes  you 
learn  a  little  about  life  and  people.  If 
you  enjoy  living  and  learning,  you  will 
enjoy  Alter  Ego. 

To  a  greater  extent  than  Alter  Ego, 
Mind  Mirror  delves  into  human  person- 
ality. This  program  goes  about  its  ex- 
ploration, however,  in  a  different 
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manner.  Dr.  Leary's  program  employs 
pie  charts  called  "mind  maps,"  which 
gauge  your  chosen  personality  accord- 
ing to  \6  attributes.  The  attributes  in- 
clude charisma,  arrogance,  dominance, 
submissiveness,  and  anger.  The  mind 
maps  look  like  dartboards,  and  display 
your  personality's  rating  for  each  attri- 
bute. The  closer  the  attribute  rating  is  to 
the  outer  edge  of  the  pie  chart,  the 
stronger  that  attribute  is  manifested  in 
the  personality.  The  attributes  are  ar- 
ranged on  the  chart  to  correlate  with 
each  other,  so  that  the  location  of  the 
rating  for  one  attribute  shows  tenden- 
cies of  other  attributes. 

in  similar  fashion  to  Alter  Ego, 
Mind  Mirror  gives  a  lot  of  flexibility  in 
choosing  a  personality  to  use  in  the  pro- 
gram. You  can  use  your  own  personal- 
ity, your  favorite  celebrity's,  or  a  custom 
profile  created  by  you.  However,  instead 
of  asking  true/ false  questions  like  Alter 
Ego,  Mind  Mirror  requires  you  to  rate 
the  subject  personality  on  its  attributes. 


Alter  Ego  and  Mind  Mirror  let 

you  run  away  with  your 

innermost  thoughts. 


This  is  accomplished  using  ques- 
tions concerning  the  attributes  and  an- 
swering the  questions  by  rating  the 
personality  on  a  scale  ranging  from 
never  to  always.  An  example  phrase  of 
such  a  question  would  be  "nervous  at 
big  parties."  You  would  rate  your  sub- 
ject according  to  whether  he  or  she 
w^Duld  always,  often,  sometimes,  sel- 
dom, or  never  be  nervous  at  a  big  party. 
Once  you've  run  through  the  ratings, 
the  mind  maps  are  available  for  review 
to  see  how  the  personality's  attributes 
appear. 

From  that  point.  Mind  Mirror  takes 
you  through  exercises  that  seem  to  test 
your  ability  to  figure  out  how  your  cho- 
sen personality  will  respond  or  react  to 
the  exercises  or  situations  presented. 
You  can  examine  a  personality's  opin- 
ion on  various  subjects  from  religion  to 
politics,  or  you  go  through  life  simula- 
tions similar  in  concept  to  Alter  Ego. 
Again,  you  use  a  rating  system  in  re- 
sponse to  the  program  prompts,  which 
are  later  compared  to  the  personality's 
attribute  ratings  on  the  mind  maps.  The 
objective  is  to  try  to  respond  to  the  exer- 
cises or  simulations  as  your  personality 
would,  and,  accordingly,  have  your  re- 
sponses produce  a  mind  map  identical 
to  the  mind  map  of  the  personality 
profile. 


However,  the  genius  of  the  pro- 
gram is  the  insight  the  user  gains  from 
setting  up  the  personality  profile  and 
going  through  the  exercises — the  user 
is  testing  his  or  her  own  perceptions. 
First,  a  subject's  protile  is  chosen  for  ex- 
amination. But  that  subject's  personal- 
ity traits  arc  determined  by  the  user. 
Therefore,  the  subject's  attributes  are 
not  necessarily  true  attributes,  but  rath- 
er the  user's  perception  of  the  personal- 
ity attributes.  Furthermore,  the  exercise 
is  really  a  self-test  or  quiz  on  the  user's 
own  perceptions,  which  results  in  both 
subtle  and  astonishing  revelations  for 
the  user  about  his  or  her  own 
personality. 

The  program  adds  depth  to  its  en- 
joyment by  offering  several  levels  of 
play,  progressively  reducing  the 
amount  of  prompts  and  "coaching" 
you  receive.  Also,  Mind  Mirror  can  be 
played  by  groups  or  teams,  making  it  an 
interesting  party  game.  Dr.  Loary  even 
has  made  provisions  in  the  program  for 
its  use  by  professionals  in  their  treat- 
ment of  individuals  and  groups. 

Mind  Mirror  comes  on  two  disks, 
with  the  2000  available  life  simulations 
on  both  sides  of  one  of  the  disks.  The 
manual  is  informative,  interesting,  and 
brief.  It  does  not,  however,  need  to  be 
very  involved  because  of  the  nature  of 
the  program  and  the  amount  of  on- 
.screen  prompting  and  aids.  The  manual 
does  give  you  some  interesting  back- 
ground into  the  evolution  of  human 
thought,  or  at  least  Dr.  Leary's  theory  of 
human  thought.  Also,  the  manual  con- 
tains an  interview  with  Dr.  Leary  on  the 
program,  psychology,  and  life  in  general. 

In  summary,  both  Alter  Ego  and 
Mind  Mirror  are  entertaining  and  in- 
sightful. Both  are  provocative  and 
amusing,  and  will  surprise  users  with 
their  depth  and  complexity.  They  are 
excellent  examples  of  a  serious  non- 
business application  for  the  home  com- 
puter. To  top  it  off,  you  just  might  learn 
a  lot  about  your  own  personality. 

— Scott  Thomas 

Alter  Ego 

Activision 

2350  Bayshore  Frotttage  Rd. 

Mountain  View,  CA  94043 

$49.95 

Mind  Mirror 
Electronic  Arts 
1820  Gateway  Dr. 
San  Mateo,  CA  94404 
$32.95 


Trinity 


Trinity  is  the  latest  in  a  long  line  of  suc- 
cessful and  high-quality  text  adven- 
tures from  Infocom.  Infocom  has 
earned  an  excellent  reputation  for  "in- 
teractive fiction,"  where  the  program 
user  becomes  the  central  character  in  a 
fictional  story  that  unfolds  as  the  user 
reacts  to  circumstances  presented  in  the 
story.  rr!>ii7y  follows  the  Infocom  tradi- 
tion of  high  quality  and  excellence,  but 
is  unique  to  Commodore  users  in  that  it 
is  exclusively  for  the  128  mode  of  the 
Commodore  128  and  requires  an  80- 
column  monitor.  The  depth,  complex- 
ity, and  flexibility  of  Truuty  apparently 
made  the  program's  memory  require- 
ments too  large  for  the  Commodore  64. 
As  a  128  owner,  1  ;vas  glad  to  see  Info- 
com's  support  of  the  128,  but  Trinily's 
inability  to  run  on  a  40-column  monitor 
will  exclude  many  128  owners  who  have 
not  acquired  or  upgraded  to  a  monitor  ca- 
pable of  displaying  80  columns. 

The  program  comes  on  a  single 
two-sided  disk  that  will  load  on  a  1541, 
1571,  or  compatible  disk  drive.  Side  1 
of  the  disk  is  loaded  first;  you  are  then 
prompted  to  "flip"  the  disk  over  to  fin- 
ish loading  the  program.  Because  TriM- 
itif  does  not  take  advantage  of  the 
double-sided  storage  capacity  of  the 
1571  disk  drive.  Commodore  128  own- 
ers who  have  single-sided  1541s  will  be 
able  to  run  the  program. 

Once  the  program  is  loaded,  you 
are  thrust  into  a  world  where  fantasy 
and  reality  coexist.  Trifiity  provides  you 
with  two  objectives.  Your  preliminary 
objective  is  to  survive  a  nuclear  holo- 
caust. Trinity's  story  begins  with  your 
character  on  vacation  in  England. 
While  you're  minding  your  own  busi- 
ness and  touring  London's  Kensington 
Gardens,  World  War  [I  breaks  out  and 
world  destruction  is  imminent.  Your 
only  hope  of  survival  is  to  not  be  there 
when  it  happens.  But  how  does  one  es- 
cape world  destruction?  In  Trinity,  you 
escape  by  entering  a  new  time,  place, 
and  dimension. 

Once  you've  succeeded  in  discov- 
ering the  escape  route  from  Kensington 
Gardens,  you  are  thrust  into  a  strange 
new  place  reminiscent  of  Alice's  Won- 
derland, with  giant  toadstools  filling 
the  landscape.  From  this  strange  new 
land  you  embark  on  a  quest.  With  no 
explanation  of  how  to  accomplish  the 
goal,  the  primary  objective  in  Trinity  is 
to  alter  the  history  of  the  development 
of  the  atomic  bomb.  As  you  work  to 
accomplish  your  goal,  your  intelligence 
and  ingenuity  will  be  put  to  the  test 
with  the  curious  new  universe  in  which 
you  are  placed  and  its  challenging  and 
perplexing  puzzles.  I  found  the  most 
unique  aspect  to  the  Trinity  universe 
was  that  its  shape  is  what  is  known  as 


"Klein  bottle"  or  "Mobius  strip,"  which 
is  one  of  those  curious  solid  shapes  that 
has  no  sides.  In  a  universe  with  a  "Klein 
bottle"  shape,  if  you  moved  in  one  di- 
rection long  enough,  you  would  end  up 
where  you  began.  In  Trinity,  this  results 
in  some  very  confusing  navigation,  as 
you  instruct  the  program  to  go  east,  but 
actually  end  up  going  west. 


As  you  work  to  accomplish 

your  goal,  your  intelligence 

and  ingenuity  will  be  put  to 

the  test  with  the  curious  new 

universe  in  which  you  are 

placed  and  its  challenging 

and  perplexing  puzzles. 


The  quest  to  obtain  your  goal 
reaches  truly  epic  proportions,  as  you 
travel  through  time  and  space  to  certain 
times  and  locations  key  to  the  develop- 
ment of  the  atomic  weapon.  If  you  are 
cunning  enough,  you'll  wind  up  in  the 
New  Mexico  desert,  minutes  before  the 
culmination  of  the  greatest  scientific  ex- 
periment of  all  time;  the  wodd's  first 
atomic  explosion,  code-named  Trinity. 

The  program  comes  with  several 
"props"  to  both  add  to  the  atmosphere 
and  realism  of  the  story,  and  to  provide 
hints  and  clues  to  help  you  on  your 
quest.  The  props  include  The  UiuslraSed 
Story  of  the  Atomic  Bomb,  a  somewhat 
amusing  and  satirical  comic  book  on 
the  A-bomb;  a  map  of  the  Trinity  site;  a 
cardboard  sundial;  and  instructions  on 
how  to  make  a  paper  bird  (a  crane).  The 
instruction  manual  is  well  written  and 
provides  many  helpful  examples  and 
explanations,  particularly  to  text- 
adventure  novices.  Trinity's  parser  is 
complex  and  flexible,  permitting  a 
much  smoother  and  friendlier  approach 
to  communicating  your  commands. 
The  program  boasts  a  vocabulary  of 
over  2000  words  and  permits  fairly 
complex  sentence  syntax.  The  user  can 
put  several  objects  with  certain  verbs  in 
a  single  command  by  separating  the  ob- 
jects with  the  word  ami  or  by  a  comma. 
Further,  you  can  put  several  sentences 
on  one  command  input  line  if  you  sepa- 
rate each  sentence  by  a  period  or  the 
word  tiien.  1  found  communicating  my 
commands  to  Trinity  easier  and  less  in- 
trusive to  playing  the  game  than  with 
any  other  text  adventure  1  have  played 
before,  including  previous  Infocom  titles. 

Since  Trinity  will  take  several 


hours  to  complete,  and  even  longer  to 
fully  explore  all  of  its  universe,  the  pro- 
gram allows  you  to  save  your  position 
and  restore  to  that  position  at  a  later 
time.  You  are  allowed  to  save  up  to  four 
different  game  positions  per  data  disk. 
Saving  your  position  can  be  strategic  in 
the  game,  particulariy  when  you  are 
about  to  embark  on  a  dangerous  action 
which  may  threaten  your  life  and  con- 
tinued involvement  in  the  story.  By 
saving  your  posirion  just  prior  to  taking 
such  action,  you  can  return  to  the  place 
just  prior  to  that  action  without  having 
to  start  from  scratch. 

Trinity  has  several  special  com- 
mands, permitting  you  to  vary  the 
length  and  detail  of  descriptions  and  di- 
alogue the  story  provides.  Also,  if  you 
accidentally  mistype  a  word,  you  can 
use  the  Oops  command  to  correct  the 
mistyped  word  without  having  to  com- 
pletely reenter  the  previous  command. 
Finally,  the  Script  and  Unscript  com- 
mands permit  you  to  make  a  hardcopy 
of  the  story  as  it  unfolds  with  your 
printer.  Trinity  will  work  with  Commo- 
dore printers  or  printers  that  can  emu- 
late Commodore  printers. 

Bryan  Moriarty,  author  of  Trinity 
and  the  previous  Infocom  title  Wish- 
bringer,  did  an  excellent  job  of  making 
such  a  curious  blend  of  fantasy  and  re- 
ality meld  into  an  intriguing  new  uni- 
verse. The  dialogue  in  Trinity  is  well 
written  and  often  very  amusing,  The 
only  time  the  dialogue  is  puzzling  or 
confusing  is  when  it  is  intended  to  be 
so.  Prior  to  seeing  Trinity,  1  was  some- 
what disappointed  to  hear  that  Infocom 
had  not  added  graphics  to  its  text  ad- 
venture, particularly  since  it  was  utiliz- 
ing  the  larger  memory  of  the 
Commodore  128.  However,  Infocom 
stuck  to  what  it  knows  best,  a  pure  text 
adventure,  and  the  program  does  not 
lack  for  excitement.  The  descriptive  dia- 
logue in  Trinity  invokes  one's  imagina- 
tion to  visualize  the  Trinity  universe, 
similar  to  the  way  a  good  book  does  for 
its  readers.  Therefore,  after  having  ex- 
plored Trinily,  I  believe  Infocom  made 
the  correct  choice  to  leave  graphics  up 
to  the  user's  imagination. 

All  in  all.  Trinity  is  a  first-quality 
text  adventure  that  will  entertain  and 
challenge  its  users.  The  program,  as 
with  all  good  interactive  fiction,  was 
more  addicting  to  me  than  arcade-style 
games,  as  I  discovered  myself  spending 
much  more  time  engrossed  in  Trinity 
than  intended.  Both  newcomers  to  in- 
teractive fiction  and  experienced  play- 
ers will  find  Trinily  enjoyable  and  well 
worth  the  purchase  price, 

—Scott  Titomas 

Infocom 

US  Cambridge  Park  Dr. 

Camlmdgc,  MA  02140 

$39.95  a 
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RAM  Expansion 

For  The  Commodore  1 28 


Jim  Butterileld 


Commodore's  new  RAM-expansion  modules  greatly  increase 
the  power  of  the  128.  Although  software  that  exploits  these 
devices  hasn't  yet  appeared,  there  are  still  many  ways  you  can 
put  the  modules  to  work.  This  article  shows  some  of  the  princi- 
ples of  operation  and  hints  at  the  astonishing  flexibility  of  the 
new  expansion  devices. 


The  new  Commodore  RAM  expan- 
sion modules — the  1700  with 
128K,  and  the  1750  with  5 UK- 
each  come  with  a  manual  and  a 
Test/Demo  disk,  but  these  only  hint 
at  the  capabilities  of  the  devices. 
These  expansion  modules  are  able 
to  hold  a  wide  variety  of  infor- 
mation— screens,  programs,  or 
data — and  can  transfer  them  to  and 
from  the  128's  main  memory  very, 
very  quickly. 

Ground  Rules 

The  memory  of  the  expansion  units 
is  volatile,  just  like  the  rest  of  the 
RAM  in  the  system.  This  means 
that  when  the  power  goes  off,  the 
information  is  lost.  Keep  in  mind 
that  you  get  extremely  fast,  but 
temporary,  storage. 

The  1700,  with  128K  of  stor- 
age, has  a  capacity  of  about  two- 
thirds  that  of  a  single-sided 
Commodore  disk.  The  1 750,  with  a 
whopping  512K,  can  hold  more 
information  than  a  doubled-sided 
1571.  When  the  proper  software 
finally  becomes  available,  the  128 
will  become  an  even  more  powerful 
computer  system. 

Both  the  64  and  the  128  have 
been  hampered  by  the  limited  ca- 
pacity of  a  single  disk  drive.  To 
copy  a  disk,  you  must  bring  part  of 
its  contents  into  the  computer's 
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memory,  write  out  that  part  to  the 
target  disk,  and  then  repeat  the  pro- 
cedure until  everything  has  been 
copied.  Some  files  are  too  big  to  fit 
completely  into  the  computer's 
main  memory,  and  jmust  be  han- 
dled piece  by  piece.  Sometimes  this 
is  merely  an  inconvenience,  but 
some  serious  business  applica- 
tions— such  as  sorting — are  severe- 
ly hampered  by  such  limitations. 
The  traditional  solution  was  multi- 
ple disk  drives.  A  new  solution  is 
RAM  expansion. 

For  CP/M,  the  memory-expan- 
sion units  are  immediately  useful 
{for  more  information,  see  "Using 
RAM  Expansion  with  CP/M,"  ac- 
companying this  article).  The  CP/M 
operating  system  is  "disk-resi- 
dent"— most  tasks  the  user  wants  to 
do  are  called  in  from  disk  as  they  are 
needed.  This  contrasts  with  the  64 
and  128  modes  of  the  128,  where 
most  operating  system  tasks  are  in 
ROM  and  are  instandy  available. 
CP/M  users  notice  many  pauses  as 
various  utilities  load  in. 

The  memory-expansion  unit 
looks  like  another  disk  drive  to  the 
CP/M  system — but  a  very  fast  one. 
The  pauses  for  disk  loads  vanish.  If 
the  user  sets  up  the  system  correct- 
ly, the  expansion  unit  speeds  the 
needed  code  into  place  almost  in- 
stantaneously. Those  annoying  lit- 


tle hesitations  vanish. 

The  64  and  128  modes  don't 
yet  have  a  comparable  disk  emula- 
tor. To  use  these  devices,  you'll 
need  a  program  to  do  the  job. 
There's  already  a  copying  utility 
("Unicopy  128")  available  for  sim- 
ple file  copying,  and  more  pro- 
grams are  sure  to  come. 

In  the  meantime,  this  article 
shows  you  some  of  the  tech- 
niques— and  some  of  the  possibili- 
ties—  that  the  RAM-expansion 
devices  bring  into  play.  The  simple 
BASIC  7.0  programs  given  here 
work  on  either  of  the  RAM 
expanders. 

By  the  way,  even  though  the 
connector  looks  compatible,  don't 
try  to  plug  either  of  the  modules 
into  a  Commodore  64.  The  power 
supply  isn't  able  to  handle  the  load, 
and  you're  likely  to  cause  electrical 
damage  to  the  chips  on  the  board. 

In  the  following  programs, 
we'll  use  the  following  BASIC  7.0 
statements: 

STASH  (to  save  information  to  the  expan- 
sion unit) 
FETCH  (to  recall  information) 

The  SWAP  statement — which 
I  don't  use  in  this  article — allows 
data  to  be  exchanged  between  the 
computer's  main  memory  and  the 
expansion  device. 

Each  statement  is  followed  by 
four  numbers: 

•  number  of  bytes  to  transfer 

•  main  memory  address 

•  expansion  memory  address 
(0-65535) 

•  expansion  memory  bank  (0-1  for 
the  1700  or  0-7  for  the  1750) 


Screen  Animation 

The  Test/Demo  disk  comes  with 
some  very  pretty  high-resolution 
animation  programs.  To  save  space 
and  time,  we'll  do  something  much 
simpler  in  BASIC: 

1.00    REM    **    MAKE    SEVEliAL   SCR 
EENS    AND 

j. 10  rem  **  put  them  in  ram 
{spaceJexpansion 

120  BAKK  15 

1.30  PRINT  CHR$(147) 

140  PRINT: PRINT 

1.50  MS  =  "HELLO  THERE " 

200  A=0 

210  FOR  J=l.  TO  LEN(M5) 

220  STASH  1000, 1.024, A,  0 

230  A=A+I000 

240  PRINT  MID5(M9,J,.1-)  r 

250  NEXT  J 

260  STASH  .1.000,. 102  4,  A,  0 

270  B^A 

So  far,  we've  cleared  the  screen 
and  printed  a  simple  message  one 
character  at  a  time.  With  each  char- 
acter, we've  saved  (STASHed)  the 
whole  screen  to  expansion  RAM. 
The  screen  is  1000  characters  long, 
and  begins  at  location  1024  in  sys- 
tem memory.  As  we  STASH  each 
screen,  we  add  to  the  value  of  vari- 
able A,  the  address  in  expansion 
memory  at  which  we'll  put  the  next 
screen. 

Now  for  the  fun  part.  WeTl 
bring  back  these  screens — in  any 
desired  order  —  for  some  fast 
animation: 

300  REM  **  PRINT  SCREENS  IN 

FORWARD 
310  REM  **  AND  REVERSE  ORDE 

R 
320  FOR  J=l  TO  50 
330  FOR  A=0  TO  B  STEP  1000 
340  FETCH  1000, 1024, A, 0 
350  NEXT  A 

360  FOR  A=B  TO  0  STEP  -.1000 
370  FETCH  1000, 102 4, A, 0 
380  NEXT  A 
390  NEXT  J 

See  how  we  FETCH  the  screens 
back  as  we  need  them?  And  you'll 
notice  how  quickly  it  all  happens. 
It's  a  simple  example,  but  it  lets  you 
see  how  STASH  and  FETCH  work. 

Program  Storage 

One  of  the  most  promising  features 
of  RAM  expansion  is  the  possibility 
of  calling  in  machine  language  pro- 
grams quickly  and  executing  them. 
Dozens  of  small  programs  could  be 
waiting  in  expansion  RAM.  When 
needed,  they  could  be  put  into 
place  and  run.  No  need  to  worry 
about  how  to  fit  all  those  programs 
into  memory — they  could  be  called 
in  as  required. 


A  simple  example  shows  how 
it  works.  We'll  use  BASIC  to  put 
two  machine  language  programs 
into  the  RAM  expansion.  The  first 
prints  the  word  RED;  the  second 
prints  the  word  YELWW.  We  could 
work  all  this  into  one  program,  of 
course,  but  that  wouldn't  demon- 
strate the  possibilities.  Type  NEW 
and  try  this: 

50  REM  **  PLACE  TWO  DIFFERE 

NT  PROGRAMS 
60  REM  **  INTO  RAM  EXPANSIO 

N 
80  BANK  15 
100  DATA  162,0,189,14,11,32 

,210,255,232 
110  DATA  224,4,208,245,96,8 

2,69,68,13 
120  FOR  J=28.t6  TO  2833!READ 

XiT=T+X 
130  POKE  J,X 
140  NEXT  J 

150  IF  T02114  THEN  STOP 
160  STASH  18,2816,0,0 

That  puts  the  first  (RED)  pro- 
gram into  RAM  expansion.  Now 
the  second  one: 

200  DATA  16  2,0,189,14,11,32 

,210,255,232 
2.1.0  DATA  224,7,208,245,96,0 

9,69,76,76,79,87,13 
220  FOR  J=2816  TO  2836:READ 

X ! T=T+X 
230  POKE  J,X 
240  NEXT  J 

250  IF  T04488  THEN  STOP 
260  STASH  21,2816,18,0 

Notice  that  we  STASH  the  sec- 
ond program  into  a  different  loca- 
tion in  expansion  RAM — we  don't 
want  to  write  over  the  first  one. 
Now  we'll  add  the  statements 
needed  to  call  back  and  execute 
them: 

300  REM  **  SWITCH  BETWEEN  T 

HE  TWO 
310  REM  **  MACHINE  LANGUAGE 

P  ROG  RAMS 
400  FOR  J=l  TO  5 
4.10  FETCH  18,2816,0,0 
420  SYS  2816 
430  FETCH  21,2616,18,0 
440  SYS  2816 
450  NEXT  J 

Again,  a  simple  program.  But 
you  can  see  the  principle  in- 
volved—and the  potential  power. 

BASIC  Program  Overlay 

Can  a  BASIC  program  bring  in  an- 
other BASIC  program  from  expan- 
sion RAM?  Yes,  but  it  requires  great 
care  if  you  want  to  do  it  purely  in 
BASIC.  The  new  program  must  syn- 
chronize very  closely  vrith  the  old 
one. 

Type  NEW  and  enter  the  fol- 


lowing program: 

100   A=PEEK{4S)+PEEK(46) '256 

110    BANK    0 

120    FETCH    2000, A, 2000,0 

After  the  final  instruction  in 
this  section  of  the  program  is  exe- 
cuted, the  new  program  will  be  in 
place.  Thus,  the  code  that  follows 
will  not  run,  since  it  will  be  re- 
placed by  a  new  program. 

130    PRINT    "THIS    IS   A   SAMPLE 

PROGRAM" 
140    PRINT    "THAT    WILL    BE    LOA 

DED    IN" 
150    PRINT     "BY    ANOTEIER    PROGR 

AM" 
160    PRINT 

170  PRINT  "BY  THE  WAY..." 
180  PRINT  "THE  ROOT  OF";J,-" 

1S";K 
185  IF  J>=20  THEN  END 
1 90  GOTO  1 00 

The  Statements  above  seem  cu- 
rious: How  can  we  print  the  values 
of  variables  J  and  K  when  we've 
never  calculated  them?  The  answer, 
of  course,  is  that  another  program 
will  calculate  these  values  for  us. 

The  lines  below  are  not  part  of 
the  main  program.  They  put  the 
whole  program  into  expansion  RAM, 

200  A=PEEKt45)+PEEK(46)*256 
210  B=PEEK( 4625 )+PEEK( 4625) 

*256 
220  BANK0:5TASH  D-A,A,0,0 
2  30  BANK  IS 

The  value  of  A  is  the  address 
where  your  BASIC  program  starts. 
Normally,  that's  7169.  The  value  of 
B  is  the  address  of  the  first  unused 
byte  following  the  program.  So  the 
size  of  the  program  is  B  — A,  and 
that's  the  number  of  bytes  we  will 
STASH.  The  address  from  which 
we  will  STASH  is  held  in  A, 

Do  not  run  this  program  yet. 
Instead,  type  RUN  200  and  press 
RETURN  to  STASH  the  program 
into  the  expansion  module. 

We're  ready  for  the  second 
program.  Before  you  type  NEW  to 
erase  the  first  program,  enter  the 
following: 

LIST  -129 

Now  type  NEW  and  move  the 
cursor  back  to  the  first  of  the  three 
lines  that  were  displayed  by  the  list. 
Reenter  the  lines  by  typing  RE- 
TURN on  each  line,  but  note  that 
there  is  a  change  to  line  120: 

100   A=PEEK(45)+PEEK(46)*256 

110    BANK    0 

120    FETCH    2000, A, 0000,0 
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Using 

RAM  Expansion 

With  CP/M 

Todd  Heimarck,  /^sistant  Editor 


CP/M  has  only  five  built-in  com- 
mands. The  rest  are  transient  com- 
mands, meaning  they  reside  on 
disk.  To  copy  a  file  from  one  disk  to 
another,  for  example,  you  must  first 
insert  the  disk  containing  PIP.COM 
into  the  disk  drive  and  type  PIP  at 
the  A>  prompt.  Once  the  command 
is  in  memory,  you  can  copy  files 
back  and  forth  between  disks.  A 
shortcut  is  available:  You  can  pro- 
vide the  filenames  when  you  load 
the  command  (PIP  B:BACKUP.COM 
=A:LIFE.COM  for  example). 

Because  CP/M  is  a  disk-inten- 
sive operating  system,  a  slow  drive 
will  cause  annoying  delays.  If  you 
own  a  128,  you  can  run  CP/M  with 
a  1541,  but  you'll  find  disk  access 
very  sluggish,  A  1571  is  preferable 
for  three  reasons:  It's  faster,  the 
disks  can  hold  twice  as  much  data 
(320K  versus  the  1541 's  160K),  and 
it  can  read  other  CP/M  formats,  such 
as  Osborne,  Kaypro,  and  Epson. 

A  Superfast  Disk  Drive 

The  fastest  disk  drive  of  all,  how- 
ever, is  a  1700  or  1750  RAM  expan- 
der operating  as  a  RAM  disk,  A 
1541  or  1571  is  mechanical;  the 
disk  spins,  a  read/write  head 
moves  back  and  forth  over  the  sur- 
face, and  bits  are  transferred  over 
the  serial  cable.  The  time  it  takes  to 
read  or  write  a  file  is  limited  by  the 
speed  of  the  mechanical  parts  in  the 
drive.  Memory,  on  the  other  hand, 
is  almost  instantaneous.  The  Com- 
modore RAM  expanders  transfer 
data  at  one  megabyte  per  second,  so 
a  64K  program  loads  in  l/16th  sec- 


ond, many  times  faster  than  a  1571. 
Since  any  program  or  command 
will  load  in  a  fraction  of  a  second, 
the  time  it  takes  to  read  a  disk  is  no 
longer  a  problem.  After  booting 
CP/M,  you  can  copy  all  your  favor- 
ite utilities  to  the  RAM  disk,  which 
operates  as  drive  M,  Type  the  fol- 
lowing lines  (which  assume  that 
PIP.COM  and  other  useful  programs 
are  on  the  utility  disk  in  drive  A): 

pip  m;  =  a:pip.coin 

m: 

pip  m:  =  '.* 

The  first  line  copies  the  PIP 

program  to  drive  M  (the  expander). 
The  second  changes  the  default 
drive  to  M  (after  you've  pressed  RE- 
TURN, the  A>  prompt  will  change 
to  M>).  The  final  Une  uses  wild- 
cards to  copy  all  files  from  drive  A 
to  drive  M. 

To  make  things  even  easier, 
you  can  use  a  word  processor  or 
line  editor  to  type  the  three  lines 
above  into  a  file  named  PROFILE- 
.SUB  and  copy  it  to  your  boot  disk. 
You  must  also  put  a  copv  of  SUB- 
MIT.COM  on  the  disk.  When  the 
system  boots,  the  commands  in 
PROFILE. SUB  will  automatically 
execute,  and  all  the  files  on  the  disk 
will  be  copied  to  the  expander. 

With  your  favorite  utility  com- 
mands and  programs  in  the  RAM 
disk,  you  can  call  up  any  one  of 
them  almost  instantaneously. 

Help  Is  A  Keypress  Away 

The  Commodore  128  CP/M  disk 
contains  a  program  called  HELP- 
.COM.  To  run  it,  just  type  HELP 


(with  the  proper  disk  in  the  drive) 
and  then  type  the  commands  or 
topics  about  which  you  want  to 
learn  more.  The  public  domain  ter- 
minal program  Modem  Executive 
(MEX.COM)  and  Kamasoft's  pro- 
gram OtttTbink  also  support  the 
HELP  command.  Sometimes  you 
can  access  the  help  file  by  pressing 
the  gray  HELP  key. 

These  help  files  are  useful 
when  you've  forgotten  the  details 
of  a  certain  command.  But  they're 
all  disk-based  files,  and  sometimes 
it  takes  ten  seconds  or  more  to  find 
the  file  and  display  it  on  the  screen. 

If  you  PIP  the  program  and  the 
help  files  over  to  the  RAM  disk,  the 
time  savings  are  significant.  Press 
the  HELP  key  and  the  information 
you  need  is  instantly  there. 

Fast  Backups 

If  you  own  two  disk  drives,  making 
backup  copies  of  disks  or  programs 
is  relatively  fast.  To  back  up  a 
whole  disk  from  A  to  B,  use  PIP 
B:  =  A:*.*  and  PIP  takes  care  of  the 
rest.  It's  not  as  easy  with  a  single 
drive.  You're  forced  to  use  the  vir- 
tual drive  E  (the  computer's  memo- 
ry). If  you  PIP  E:  =  A:*,*,  you'll 
have  to  follow  the  prompts  (IN- 
SERT DISK  E,  then  INSERT  DISK 
A,  INSERT  DISK  E,  and  so  on).  It's 
quite  a  time-consuming  process. 

Again,  the  memory  expander 
can  speed  things  up.  If  you  have  a 
single  drive  plus  the  1700  or  1750, 
you  can  PIP  all  the  files  from  A  to 
M,  switch  disks,  and  PIP  them  from 
M  to  the  new  disk  in  A. 
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Downloading  And  Debugging 

There  are  thousands  of  public  do- 
main CP/M  programs  available. 
Many  can  be  found  on  remote 
CP/M  (RCPM)  bulletin  boards 
throughout  the  country.  Most 
RCPM  boards  are  free  or  charge  a 
modest  membership  fee. 

Cost  becomes  a  factor  when 
you  consider  that  you  generally  have 
to  call  long  distance  to  access  an 
RCPM  board.  The  longer  the  call 
takes,  the  higher  your  long- 
distance phone  bill.  One  way  to 
speed  up  downloads  is  to  use  a 
1200-baud  instead  of  300-baud 
modem.  Since  the  data  transfers 
four  times  as  fast,  less  time  is 
needed  to  download  (and  the  lower 
your  phone  bill).  The  speed  of  your 
disk  drive  also  makes  a  difference, 
If  you  download  to  disk,  the  termi- 
nal program  will  pause  now  and 
then  to  write  the  file  to  disk.  This 
leads  to  delays  that  add  to  the  con- 
nect time. 

Downloading  to  a  RAM  disk 
cuts  down  on  long-distance 
charges.  You  can  download  a  file 
directly  to  memory,  log  off,  and 
copy  the  file  to  disk  without  paying 
extra  for  the  time  it  takes  to  write  to 
disk. 

The  RAM  expanders  also  help 
if  you're  writing  programs  in  a  com- 
piled language.  Languages  such  as 
C  and  Pascal  {some  of  which  are  in 
the  public  domain)  are  available  for 
CP/M.  But  most  are  compiled  lan- 
guages, which  means  that  you  have 
to  load  a  word  processor  or  line  edi- 
tor, type  in  the  program,  save  it  to 
disk,  exit  the  editor,  and  run  the 
compiler  to  create  a  program.  If 
there  are  errors,  you  reload  the  edi- 
tor and  the  source  code,  make  the 
change,  recompile  it,  and  so  on. 

If  you're  trying  to  track  down 
an  elusive  bug,  it  takes  time  to 
switch  back  and  forth  between  the 
editor  and  compiler.  If  you  have  a 
RAM  disk,  the  loading  time  is  un- 
noticeable. 

One  final  advantage  of  using  a 
RAM  disk  is  its  size,  especially  if  you 
have  a  1750.  Its  512K  of  available 
memory  is  bigger  than  a  double- 
sided  1571  disk.  With  large  amounts 
of  memory,  the  fast  access  time,  and 
a  program  like  Turbo  Pascal  or  dBase 
U,  CP/M  on  the  128  gives  you  a 
powerful  computer  system. 


When  the  program  reaches  this 
point,  it  FETCHes  the  first  program 
we  typed.  That's  why  we  did  this 
careful  reentry  of  the  first  three 
lines;  we  wanted  these  lines  to  be 
exactly  the  same  size  as  in  the  first 
program,  so  that  the  code  synchro- 
nizes correctly. 

130    PRINT    '■<CALCULATING>" 
.1.40   J=J+.1,!K=SQR(J) 
150   GOTO    100 

The  above  code  isn't  too  excit- 
ing, but  it  does  calculate  values  for  J 
and  K  to  be  used  by  the  other  pro- 
gram. Continuing  with  our  STASH- 
ing  code: 

200  A=PEEK(45)+PEEK(46)*256 
210  B=PEEK(4624)+PEEK(4625) 

•256 
220  BANK0:STASH  B-A,A,2000, 

B 
230  BAHK  15 

Again,  don't  run  this  program 
right  away.  STASH  it  by  entering 
RUN  200.  You  may  now  bring  back 
the  first  program  with  the 
following: 
BANK  0:FETCH  2000,A,0000,0 

Now  that  both  programs  have 
been  safely  STASHed  and  the  first 
program  has  been  retrieved,  you 
can  type  RUN.  It's  impressive  to  see 
how  quickly  the  two  programs 
switch  places. 

By  the  way,  I've  assumed  that 
the  programs  will  be  smaller  than 
2000  bytes  in  size.  That's  a  pretty 
safe  assumption  in  this  case.  If 
you're  handling  larger  programs, 
be  sure  to  allow  enough  room. 

Note  that  we  use  a  BANK  0 
statement  before  the  STASH  or 
FETCH.  That  can  be  important. 
Bank  15,  the  computer's  default 
configuration,  only  includes  RAM 
up  to  address  16383;  above  that, 
ROM  is  seen  in  that  configuration. 
A  program  whose  size  exceeds  9K 
will  not  STASH  or  FETCH  correctly 
unless  you  use  the  BANK  0  state- 
ment to  make  the  RAM  where  the 
program  is  stored  visible, 

STASHing  Data: 
Special  Considerations 

STASHing  and  FETCHing  variables 
and  arrays  can  be  a  very  powerful 
technique,  but  a  special  gimmick  is 
required.  Variables  and  arrays  are 
kept  in  block  1  of  the  128's  two 
blocks  of  RAM;  that's  separate  from 
the  block  0  of  RAM  that  holds  your 
program  text.  But  you  don't  get  the 


STASH  or  FETCH  statements  to 
transfer  data  between  RAM  expan- 
sion and  block  1  RAM  simply  by 
using  a  BANK  1  statement. 

To  transfer  data  between  RAM 
expansion  and  block  1  of  system 
RAM,  you  must  set  a  bit  in  the 
MMU  (Memory  Management  Unit) 
chip  that  determines  which  system 
RAM  block  will  be  used  for  VIC 
chip  memory  and  other  DMA  (Di- 
rect Memory  Access)  operations. 
You  need  to  switch  the  bit  only  for 
the  brief  period  in  which  you  do  the 
STASH  or  FETCH,  but  it  must  be 
done,  even  if  you're  using  80- 
column  video  instead  of  the  VIC 
chip's  40-column  display. 

The  following  program  switches 
the  MMU  register  for  block  1  access 
with  POKE  54534,68,  and  restores 
it  to  block  0  with  POKE  54534,4.  U 
you're  working  in  80  columns,  you 
won't  see  a  thing.  If  you're  using 
the  40-column  screen,  however,  the 
screen  will  be  a  mess  for  the  brief 
period  of  time  that  the  switch  is  in 
effect.  It's  just  a  flicker,  but  if  it 
bothers  you,  you  can  always  turn 
the  video  off  or  even  set  up  a  mes- 
sage screen  in  bank  1  to  give  a  neat 
display  (see  "Video  Setup"  in  the 
January  issue.) 

In  the  following  examples 
we'll  STASH  and  FETCH  both  vari- 
ables and  arrays.  But  we  won't  play 
with  strings.  Because  string  lengths 
can  vary,  the  job  gets  tough;  it's 
more  a  task  for  machine  language 
programmers. 

Saving  Variables 

Type  NEW  and  enter  the  following 
lines: 

100  J=1234:K=J+T 

200  BANK  15:P0KE  54534,68 

210  BANK  1 : STASH  5,P0INTER( 

J), 0,0 
2  20  BANK  .1.5: POKE  54  534,4 

We've  given  values  to  J  and  K, 
and  then  we've  STASHed  the  value 
of  J.  Lines  200  and  220  switch  the 
system  RAM  access  to  block  1  and 
back  to  block  0,  and  line  210  does 
the  STASH.  J  is  a  floating-point 
variable;  its  value  is  held  in  5  bytes. 
The  location  of  variable  J  in  memo- 
ry is  determined  using  the  BASIC 
7.0  POINTER  t'uncdon. 

300  J=7!K=J+1 

400  BANK  15:P3KE  54534,68 

410  BANK  1: FETCH  5, POINTER ( 

J), 0,0 
420  BANK  ISiPOKE  S4534,4 
C00  PRINT  "J=";J;"K="fK 
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Now  we  put  different  values 
into  J  and  K,  and  then  FETCH  back 
the  previous  value  of  J.  Run  the 
program  and  see  how  quickly  it 
does  the  job.  You  might  like  to 
change  the  coding  so  that  J's  former 
value  is  FETCHed  back  into  vari- 
able K. 

Arrays 

When  STASHing  and  FETCHing 
arrays,  you'll  need  to  be  careful 
about  a  few  things. 

Arrays  can  move.  If  a  new  vari- 
able is  defined,  memory  is  moved 
up  to  make  room.  Be  sure  to  use  the 
POINTER  function  each  time  you 
STASH  or  FETCH  an  array;  it  might 
not  be  at  the  same  location  where 
you  last  saw  it. 

Don't  forget  that  all  arrays  start 
numbering  at  0.  For  example,  you 
want  to  STASH  a  couple  of  arrays 
that  have  been  dimensioned  as 
DIM  A(10),B(5,5).  Allowing  for  five 
bytes  per  element,  you  might  think 
that  the  data  will  occupy  50  bytes 
and  125  bytes  respectively.  Instead, 
the  correct  values  are  55  (11  X  5) 
and  180  {6  X  6  X  5).  Thus,  to  save 


array  A  you  would  use  STASH  50, 
POINTER(A{0)).... 

You  can  STASH  from  one  ar- 
ray and  FETCH  the  data  back  to  an- 
other. Unless  you  are  very  familiar 
with  Commodore  internals,  be  sure 
the  two  arrays  are  the  same  size. 

Now  for  an  example.  Type 
NEW  and  enter  the  following 
program: 

.100   DIM  xdJ.) 

1.10    FOR  J=0   TO   1.1jX(J)-J*Ji 

NEXT   J 
200    BANK    JSjPOKE    54534,68 
210    BANK    ,1  I  STASH    60, POINTER 

220    BANK    ISsPOKE    54534,4 

We've  created  an  array  of 
squares  of  values.  Off  goes  the 
whole  array  into  RAM  expansion. 
The  number  of  bytes  is  60  (5  X  12). 

300    FOR   Jsj0    TO    .1..liX{J)  =  SQR{ 

J) iNEXT    J 
310   K=X{9) 

400  BANK  .1:5:P0KE  54534, 6S 
41.0  BANK  .l.:FETCH  60, POINTER 

{X(0)),0,0 
420  BANK  IBiPOKE  54534,4 
600  PHINT  "X(9)-";X{9) ;"K-" 


We  calculate  a  brand-new  ar- 
ray of  square  roots.  Just  to  prove  it's 
there,  we  save  one  of  its  values  into 
variable  K.  Incidentally,  the  new 
variable  K  causes  array  X( )  to  move 
up  seven  bytes,  but  we  don't  need 
to  worry.  A  simple  FETCH  brings 
back  the  original  table  of  squares, 
and  the  printout  proves  it. 

The  RAM-expansion  modules 
are  so  fast  and  versatile  that  they're 
likely  to  be  of  major  advantage  in 
large  programs.  So  far  there's  a  lim- 
ited amount  of  software  available, 
but  keep  an  eye  out  for  the  new  era 
of  computing  for  the  128,  with 
more  speed  and  capacity  at  your 
fingertips.  W 
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Text  Sequencer 


Greg  Dixon 

This  easy-to-use  machine  language  routine  prints  sequential 
files  to  the  screen  15  times  faster  than  is  possible  zoith 
BASIC — and  you  can  use  it  from  within  your  oivji  BASIC  pro- 
grams. A  demo  program  which  shows  how  to  call  the  machine 
language  routine  is  included.  For  the  64,  Plus/ 4,  and  16  with  a 
disk  drive. 


Sequential  files  are  powerful  tools 
for  programmers.  They  can  hold 
room  descriptions  for  adventure 
games,  recipe  data,  and  a  variety  of 
other  types  of  information.  Many 
word  processors  create  sequential 
files,  and  it's  often  useful  to  read 
these  files  from  a  BASIC  program. 
Unfortunately,  reading  se- 
quential files  from  disk  and  printing 
them  to  the  screen  is  much  too  slow 
in  BASIC.  "Text  Sequencer"  is  a 
short  machine  language  program 
that  greatly  boosts  the  speed.  It 
quickly  reads  sequential  files  and 
prints  them  to  the  screen.  As  a  bo- 
nus, you  can  change  text  colors  and 
select  page  breaks  by  inserting  spe- 
cial characters  within  the  text  files 
you  wish  to  display. 

Using  The  Program 

Type  in  Program  1.  Since  the  pro- 
gram consists  mostly  of  DATA 
statements  which  must  be  typed  ac- 
curately,  use  "The  Automatic 
Proofreader"  program,  found  else- 
where in  this  issue,  when  you  enter 
it.  The  program  works  on  the 
Plus/4  and  Commodore  16  with 
the  following  modifications: 

CC  20  IFCK<>19467THKHPRINT"ERR 
OR  IN  DATA  STATEMENTS.": 
STOP 

SK  80  DATA32, 210,255,174,246,7 
,224,3,240,  1.8 

PQ  130  DATA  3,17  3,246,7,141,22 
8,3,201,50,240 


After  you've  typed  in  and 
saved  a  copy  of  the  program,  load  it 
and  type  RUN.  The  program  cre- 
ates a  machine  language  file  named 
TEXT  SEQ.OBJ  on  disk. 

Program  2  demonstrates  the 
use  of  Text  Sequencer.  Type  it  in.  In 
lines  80  and  90,  replace  FILENAME 
1  and  FILENAME  2  with  the  names 
of  two  sequential  files  that  you 
have  on  disk.  You  should  also 
change  lines  50  and  60  to  reflect 
these  changes.  Note  that  line  5  is  a 
POKE  to  change  screen  color. 
Plus/4  and  16  users  should  type  in 
this  line  instead: 

S  COLOR  0,1 

Lines  80  and  90  both  include  a 
SYS  to  the  Text  Sequencer  machine 
language.  When  you  write  your 
own  programs  using  Text  Sequenc- 
er, always  use  channel  2  when 
opening  the  file  to  be  read,  and  re- 
member to  append  the  ,S,R  to  the 
end  of  the  filename  so  the  computer 
knows  that  you  want  to  read  a  se- 
quential file.  The  ML  routine  closes 
the  channel  before  control  is  re- 
turned to  BASIC. 

Suppose  you  were  to  write  an 
adventure  game  in  BASIC.  If  you're 
planning  to  use  Text  Sequencer, 
you'll  need  a  line  like  this  near  the 
beginning  of  the  program: 

10  IF  A  =0  THEN  A  -  l;LOAD"TEXT 
SEQ.OBJ",8,l 


Make  sure  that  the  TEXT  SEQ.OBJ 
file  is  on  the  disk  before  you  run 
your  adventure  game.  If  you  had  a 
sequential  file  on  disk  called 
ROOMl,  you  could  display  it  on 
your  screen  with  a  statement  like 
this: 

2000  OPEN  2,8,2, "0;ROOM1,S,R":SYS  828 

Creating  Sequential  Files 

Sequential  files  can  be  written  from 
BASIC,  but  the  easiest  way  to  create 
one  is  by  using  a  word  processor 
which  stores  documents  as  sequen- 
tial files.  If  you're  using  SpeedScript, 
COMPUTEI's  popular  word  proces- 
sor, you  can  create  a  sequential  file 
by  printing  the  document  to  disk 
{be  sure  to  print  the  file,  not  save  it). 
For  example,  if  you  have  some  text 
in  memory  in  SpeedScript  that  you 
would  like  to  make  into  a  sequen- 
tial file,  type  SHIFT-CTRL-P.  Se- 
lect Disk,  and  then  enter  the 
filename  with  which  you'd  like  to 
save  the  text. 

The  following  characters  per- 
form special  functions  in  Text 
Sequencer: 

/  end  of  page 

<  make  following  text  green 

>  make  following  text  cyan 

%  make  following  text  white 

Insert  these  characters  in  the  text  as 
desired  to  make  the  designated 
changes.  If  you  wish  to  pause  the 
printing  of  the  file,  press  f7. 

See  program  listings  on  page  104.   O 
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Sprite  Manager 


Hubert  Cross 


This  sophisticated  sprite  designer,  editor,  and  animator  for  the 
Commodore  64  adds  new  statements  and  functions  to  BASIC 
that  make  game  design  a  lot  easier.  Also  included  are  state- 
ments for  readi}ig  the  controller  ports  and  creating  sounds. 


The  Commodore  64's  BASIC  2,0  is 
simply  not  a  good  language  for  pro- 
gramming sprites.  This  version  of 
BASIC  doesn't  provide  any  special 
commands  for  designing  or  ma- 
nipulating sprites.  As  a  result,  most 
programs  that  use  sprites  are  full  of 
cryptic  POKE  and  SYS  statements. 
"Sprite  Manager"  is  a  solution  to 
this  problem.  It  includes  a  full-fea- 
tured editor  to  create  both  standard 
and  multicolor  sprites,  and  adds 
new  BASIC  statements  and  func- 
tions to  move  and  animate  sprites. 
Also  featured  are  statements  to  read 
the  joysticks,  copy  the  ROM  char- 
acter set,  and  even  create  sounds. 


Using  The  Program 

Sprite  Manager  is  written  entirely 
in  machine  language,  so  you'll  need 
to  type  it  in  using  the  "MLX"  ma- 
chine language  entry  program 
found  elsewhere  in  this  issue. 
When  you  run  MLX,  you'll  be 
asked  for  the  starting  address  and 
ending  address  of  the  data  you'll  be 
entering.  For  Sprite  Manager,  re- 
spond with  the  following  values: 

starting  Address:    COOO 
Ending  Address:     CC7F 

When  you've  finished  typing 
in  the  data,  save  a  copy  to  tape  or 
disk  before  leaving  MLX.  When 
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"Sprile  Manager"  features  a  flexible  and 
powerful  sprile  editor.  Note  t lie  four 
different  sprite  sizci  shown  to  the  right 
of  the  design  grid. 

you're  ready  to  use  Sprite  Manager, 
load  the  program  with  a  statement 
of  the  form  LOAD  "filename", S,l 
for  disk  or  LOAD  "filename", 1,1  for 
tape — use  the  filename  with  which 
you  saved  the  data.  Then  type 
NEW,  Activate  the  program  with 
SYS  49152,  The  screen  colors  will 
change,  and  you'll  see  a  message 
stating  that  Sprite  Manager  is 
active. 

If  you  press  RUN/STOP-RE- 
STORE,  you'll  disable  the  inter- 
rupt-driven  statements.  Type  SYS 
49152  to  reenable  them.  Because 
Sprite  Manager  uses  locations 
49152-53247  {$COOO-$CFFF),  it 
will  not  work  in  conjunction  with 
any  other  program  that  uses  that 
area, 

Sprites,  Banks,  And  Blocks 

Sprite  Manager  makes  sprites  easier 
to  create  and  manipulate,  but  you 
still  must  understand  the  funda- 
mentals of  the  64's  video  system 
before  you  can  understand  how  to 
use  the  new  statements  and  func- 
tions, There  isn't  room  here  for  a 
thorough  explanation  of  sprites.  For 
that  information,  refer  to  previous 
articles  in  the  GAZETTE,  and  to 
books  like  the  Prograinvier's  Rcfer- 
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ence  Guide. 

Sprites  are  graphic  images  that 
can  be  manipulated  independently 
of  the  rest  of  the  screen  display. 
They  are  generated  by  the  64 's  VIC 
{Video  Interface  Controller)  chip, 
which  provides  eight  sprites.  Each 
sprite  can  be  displayed  in  one  of 
two  modes:  standard  or  multicolor. 
Standard  sprites  are  24  pixels  wide 
by  21  pixels  tall,  and  each  one  can 
have  a  single  independent  fore- 
ground color.  (Sprites  have  no 
"background"  color;  any  unused 
pixels  in  the  sprite  pattern  are  trans- 
parent, so  that  whatever  is  on  the 
screen  beneath  the  sprite  will  show 
through.)  Multicolor  sprites  are  12 
pixels  wide  by  24  pixels  tall,  but  ap- 
pear the  same  size  as  standard 
sprites  because  each  multicolor 
pixel  is  twice  as  wide.  Multicolor 
sprites  have  three  foreground  col- 
ors instead  of  just  one,  but  only  one 
of  these  colors  is  independent  for 
each  sprite;  the  other  two  are  com- 
mon to  all  multicolor  sprites. 

A  64-byte  area  of  memory 
known  as  a  sprite  block  is  required 
to  define  a  sprite's  pattern.  The  first 
63  bytes  of  the  block  hold  the  defi- 
nition. The  final  byte  is  normally 
unused,  but  Sprite  Manager  uses  it 
to  hold  information  about  the  type 
of  sprite  {standard  or  multicolor) 
represented  by  the  pattern.  Each 
sprite  has  a  sprite  poinier  at  the  end 
of  screen  memory  that  determines 
which  sprite  block  holds  the  pattern 
definition  for  the  sprite.  Thus, 
changing  a  sprite's  shape  is  as  sim- 
ple as  changing  the  value  in  its 
pointer,  A  common  way  to  animate 
sprites  is  to  rapidly  flip  the  sprite 
through  a  series  of  pattern  defini- 
tions. Sprite  Manager  makes  this 
type  of  animation  very  easy  to 
achieve. 

One  feature  of  the  VIC  chip 
which  you  must  understand  in  or- 
der to  use  Sprite  Manager  is  the 
concept  of  video  banks.  As  its  name 
implies,  the  Commodore  64  has 
64K  of  RAM  memory  installed. 
However,  the  VIC  chip  can  access 
only  16K  of  memory  at  any  given 
time.  For  maximum  flexibility,  the 
VIC  divides  the  computer's  memo- 
ry into  four  16K  blocks  called  video 
banks  (see  accompanying  figure). 
Whichever  bank  is  currently  select- 
ed for  the  VIC  chip  must  contain  all 
the  information  for  the  current  vid- 
eo display:  screen  memory,  charac- 


ter patterns,  and  sprite  patterns. 
The  16,384  bytes  available  in  each 
bank  provide  room  for  256  different 
64-byte  sprite  definition  patterns 
(numbered  0-255). 

One  of  the  biggest  challenges 
of  using  sprites  is  finding  a  place  in 
memory  to  put  their  pattern  defini- 
tions. You  cannot  use  those  blocks 
in  the  area  of  memory  used  for 
screen  memory  or  character  memo- 
ry, and  you  must  avoid  conflicts 
with  BASIC  program  text  and  vari- 
ables. In  the  default  VIC  video  bank 
(bank  0),  free  space  is  very  limited. 
BASIC  and  the  operating  system 
use  most  of  the  memory  in  loca- 
tions 0-1023  (blocks  0-15)  for 
working  storage.  Block  11  (loca- 
tions 704-767)  is  free,  and  you  may 
use  blocks  13-15  (locations 
832-1023  in  the  cassette  buffer)  if 
your  program  doesn't  use  tape. 
Screen  memory  normally  occupies 
locations  1024-2047,  so  blocks 
16-31  are  unavailable.  By  design, 
the  VIC  chip  sees  an  image  of  char- 
acter ROM  rather  than  RAM  at  lo- 
cations 4096-12287  (blocks  64-127 
in  bank  0),  so  those  blocks  can't  be 
used  for  sprites  either.  Some  areas 
in  the  other  banks  are  also  unavail- 
able. Blocks  64-127  in  bank  2  (loca- 
tions 36864-40959)  cannot  be  used 
because  the  VIC  chip  also  sees  an 
image  of  character  ROM  in  bank  2, 
and  blocks  0-63  in  bank  3  (loca- 
tions 49152-53248)  can't  be  used 
because  that's  where  the  machine 
language  for  Sprite  Manager 
resides. 

If  you  store  sprite  patterns  in 
the  area  of  RAM  used  for  BASIC 
program  text  and  variables,  you 
must  take  care  that  the  program 
and  its  variables  do  not  conflict 
with  the  sprite  patterns.  You  can  re- 
serve some  of  BASIC'S  workspace 
by  changing  the  value  in  location 
56  and  then  performing  a  CLR  to 
reset  other  memory  pointers.  The 
value  in  location  56  is  the  high  byte 
of  the  address  of  the  first  location 
beyond  the  BASIC  workspace.  Lo- 
cation 56  normally  holds  160,  so 
BASIC  workspace  normally  ex- 
tends to  address  40960  (160  *  256), 
the  first  address  of  BASIC  ROM, 
but  you  can  reduce  this  value  to  cre- 
ate a  safe  area  for  sprite  patterns. 
For  example,  if  your  BASIC  pro- 
gram isn't  too  long,  you  can  add  the 
line  POKE  56,48:CLR  to  the  begin- 
ning of  the  program  to  reserve 


sprite  blocks  192-255  in  video  bank 
0  {locations  12288-16383).  This  re- 
duces the  amount  of  memory  avail- 
able for  your  program  arid  its 
variables  to  10,239  bytes.  Sprite 
Manager  also  allows  you  to  store 
sprite  definitions  in  the  RAM  under 
ROM  if  you  use  a  screen  in  video 
banks  2  or  3,  in  which  case  you 
don't  have  to  worry  about  protect- 
ing the  sprite  patterns  from  BASIC. 

Designing  Sprites 

Sprite  Manager's  sprite  editor  is  ac- 
tivated with  the  DESIGN  com- 
mand. The  command  has  two 
different  forms,  depending  on 
whether  you  wish  to  design  a  stan- 
dard or  multicolor  sprite.  For  a  stan- 
dard sprite,  use  the  form; 
DESIGN  block  number,  color 

To  design  a  multicolor  sprite,  two 
additional  parameters  are  required: 

DESIGN  block  number,  color,  mutti- 
colorl,  multicolor! 

In  either  case,  the  blocl<  tiumber 
(0-255)  selects  which  of  the  256 
available  64-byte  sprite  definition 
blocks  in  the  current  video  bank 
will  be  used  for  the  sprite  pattern 
being  designed.  Be  careful  that  the 
block  you  select  doesn't  use  memo- 
ry that  is  occupied  by  your  BASIC 
program  or  other  important  infor- 
mation. For  example,  if  you  have  a 
program  in  memory  when  you  acti- 
vate the  editor,  you  can  destroy  the 
program  if  you  select  sprite  blocks 
that  use  the  same  memory. 

Note  that  the  DESIGN  com- 
mand doesn't  allow  you  to  specify  a 
video  bank.  The  bank  in  which  the 
specified  sprite  block  will  be  stored 
depends  on  the  bank  selected  at  the 
time  the  DESIGN  command  is  is- 
sued. Normally,  the  64  is  config- 
ured for  bank  0.  This  can  be 
changed  with  the  Sprite  Manager 
SCREEN  statement  (see  below). 

The  color  ])arameter  specifies 
the  foreground  color  for  a  standard 
sprite,  or  the  independent  fore- 
ground color  for  a  multicolor  sprite. 
The  color  value  must  be  a  standard 
Commodore  color  number  (0-15). 
These  color  selections  apply  only 
while  the  sprite  is  being  designed, 
and  have  no  effect  on  the  colors  in 
which  the  sprite  can  later  be  dis- 
played. The  two  multicolor  parame- 
ters for  multicolor  sprites  specify 
the  two  common  foreground  colors. 
These  parameter  values  must  also 
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be  in  the  range  0-15,  Since  the 
sprite  editor  provides  a  white  cursor 
on  a  black  background,  it's  best  to 
avoid  using  either  ufhite  or  black 
(color  numbers  0  and  1)  as  one  of 
the  design  color  selections.  Since 
the  two  common  colors  will  be  the 
same  for  all  multicolor  sprites,  you 
should  use  the  same  muUicolorl 
and  multicolor!  parameter  values 
for  all  multicolor  sprites  you  intend 
to  display  simultaneously. 

When  you  activate  the  editor, 
the  design  area  on  the  left  side  of 
the  screen  will  show  whatever  pat- 
tern is  currently  in  the  specified 
definition  block.  An  asterisk  (•) 
shows  which  pixel  within  the  pat- 
tern is  currently  being  drawn.  If  no 
sprite  has  previously  been  designed 
in  that  block,  a  random  pattern  may 
appear.  Press  SHIFT-CLR/HOME 
to  clear  the  design  area.  Use  f3  to 
paint  in  foreground  color  (for  stan- 
dard sprites)  or  in  the  independent 
foreground  color  (for  multicolor 
sprites).  For  multicolor  sprites,  use 
f5  to  paint  in  the  first  common  fore- 
ground color  (the  niulticolorJ  color) 
and  (7  to  paint  in  the  second  com- 
mon foreground  color  (the  multicol- 
or! color).  Use  the  space  bar  or  fl  to 
erase  with  the  background  color. 
The  cursor  keys  can  be  used  to 
move  the  asterisk  around  the  de- 
sign area  without  drawing  or  eras- 
ing.  CLR/HOME  moves  the 
asterisk  to  the  home  position  in  the 
upper  left  corner  of  the  design  area. 
Use  INST/DEL  to  erase  the  pixel  to 
the  left  of  the  asterisk.  And  remem- 
ber that  SHIFT-CLR/HOME  can 
be  used  to  erase  the  entire  design  if 
you  wish  to  start  over. 

While  you  are  creating  a  pat- 
tern, four  sprites  are  displayed  to 
the  right  of  the  design  area.  These 
show  the  pattern  in  its  normal  size, 
expanded  horizontally,  expanded 
vertically,  and  expanded  both  hori- 
zontally and  vertically. 

To  exit  from  the  sprite  editor 
and  return  to  BASIC,  press  RUN/ 
STOP  {not  RUN/STOP-RES- 
TORE). Your  sprite  definition  will 
be  in  memory  at  the  specified  block, 
but  the  pattern  you  designed  won't 
appear  on  the  screen  until  you  use 
an  ENABLLi  statement  to  turn  on  a 
sprite  which  uses  that  block. 

Sprite  Manager  Statements 

The  new  BASIC  statements  added 
by  Sprite  Manager  behave  just  like 
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the  existing  BASIC  statements,  with 
one  exception:  When  one  of  the 
new  statements  is  used  after  THEN 
in  an  IF-THEN  statement,  you  must 
precede  the  statement  with  a  colon 
(:)  so  that  it  will  be  recognized  by 
the  BASIC  interpreter — for  ex- 
ample, IF  XP(0)>300  THEN:OFF.  If 
you  supply  a  value  outside  the  ac- 
ceptable range  as  a  parameter  for 
any  of  these  statements,  you'll  get 
an  ILLEGAL  QUANTITY  ERROR 
message.  If  you  supply  too  many  or 
too  few  parameters  for  any  state- 
ment, you'll  get  a  SYNTAX  ERROR 
message. 

Here's  a  list  of  the  new  state- 
ments and  an  explanation  of  each 
one; 

ALLOFF 

Turns  off  all  eight  sprites. 

ANIM  sprite  number,  jiffies  per 
frame,  starting  block,  ending  block 
Animates  the  sprite  specified  by 
sprite  number  (0-7).  The  animation 
is  achieved  by  repeatedly  flipping 
the  sprite  through  a  series  of  pat- 
tern definitions.  Each  of  the  eight 
sprites  can  be  animated  separately, 
and  different  sprites  can  use  the 
same  definidon  blocks.  The  jiffies 
per  frame  parameter  (0-255)  deter- 
mines the  speed  of  the  animation. 
This  value  specifies  how  long,  in  jif- 
fies, each  pattern  in  the  series  is  dis- 
played. (A  jiffy  is  1/60  second.)  For 
example,  a  value  of  15  indicates 
that  the  pattern  will  change  every 
15/60,  or  1/4,  second. 

The  starting  block  and  ending 
block  parameters  determine  which 
blocks  will  be  used  in  the  animation 
sequence.  Either  parameter  will  ac- 
cept values  in  the  range  0-255,  but 
your  ending-block  value  should  be 
greater  than  that  of  the  starting 
block.  Also,  you  should  avoid  spec- 
ifying 255  as  the  ending  block,  (If 
255  is  specified,  the  sequence  will 
not  stop  at  block  255;  instead,  it  will 
loop  back  to  block  0  and  cycle 
through  all  256  blocks.)  All  blocks 
in  the  specified  range  will  be  used. 
The  sequence  is  repeating;  when 
the  ending  block  is  reached,  the 
animation  begins  again  at  the  start- 
ing block.  ANIM  sprite  nutnber 
(without  any  other  parameters) 
halts  the  animation  of  the  specified 
sprite. 

You  should  take  care  that  all 
sprite  patterns  in  the  specified 
range  are  of  the  same  type,  either 


all  standard  or  all  multicolor.  Stan- 
dard sprites  look  strange  displayed 
in  multicolor  mode,  and  multicolor 
sprites  are  usually  unrecognizable 
in  standard  mode.  The  type  select- 
ed for  the  sprite  before  the  anima- 
tion sequence  begins  determines 
the  type  used  in  the  animation 
sequence. 

A  good  way  to  create  anima- 
tion is  to  design  one  sprite  pattern, 
copy  it  to  the  other  blocks  in  the  se- 
ries using  the  COPY  statement  (see 
below),  and  then  make  small  modi- 
fications to  the  other  blocks  with 
DESIGN.  The  sprite  editor  has  a 
special  feature  to  help  you  see  the 
results  of  animadon  immediately. 
The  four  sprite  shapes  displayed  on 
the  right  side  of  the  sprite  editor 
screen  are  sprites  0-3  (sprite  0  is  the 
normal-size  sprite,  1  is  the  horizon- 
tally expanded  one,  2  is  the  verti- 
cally expanded  one,  and  3  is  the 
one  expanded  both  horizontally 
and  vertically).  Use  ANIM  in  im- 
mediate mode  to  start  an  animation 
sequence  for  any  or  all  of  sprites 
0-3;  then  use  the  DESIGN  com- 
mand to  edit  a  block  that  is  part  of 
the  animation  sequence.  The  sprite 
shapes  on  the  sprite  editor  screen 
will  be  animated.  Thus,  you  can  see 
the  effects  of  your  editing  changes 
on  the  animation. 

CHANGE  sprite  number,  block 
number 

Changes  the  block  used  to  provide 
a  sprite's  pattern  definition. 
CHANGE  has  a  visible  effect  only  if 
the  sprite  has  previously  been  en- 
abled. The  sprite  number  value  se- 
lects the  sprite  (0-7)  and  the  block 
tnmber  (0-255)  selects  which  area 
of  memory  will  hold  the  sprite's 
pattern  definition.  For  example, 
CHANGE  3,14  causes  sprite  3  to 
display  the  pattern  stored  in  block 
14.  Note  that  CHANGE  may 
change  a  sprite  from  standard  to 
multicolor,  or  vice  versa,  if  the  pat- 
tern in  the  new  block  was  designed 
in  a  different  mode. 

CHARS  bank,  position 

Copies  the  uppercase/graphics 
character  set  from  ROM  to  RAM. 
The  character  set  consists  of  256 
eight-byte  character  pattern  defini- 
tions, and  must  start  on  an  even  2K 
address  boundary.  Thus,  there  are 
eight  different  slots  for  character 
sets  in  the  16K  of  address  space 
available  in  each  VIC  chip  video 


bank.  The  CHARS  statement  lets 
you  select  one  of  these  slots  by 
using  one  of  the  position  values 
shown  below: 


position 


Offset 


Sprite 

block! 

0       0-204^  $0000-$07FF     0-31 

2     20-18-HW5  SU800-$0FFF    32-63 

4     4096-6  M3  ilOOO-S17FF    64-95 

6     6144-8191  S1800-S1FFF    96-127 

B  S192-10239  $2O0D-$27F!-    128-159 

10     10240-12287  S2800-$2FFH   160-191 

12     12288-14335  S3000-S37FF   192-223 

14     14336-16383  $3800-$3FFF   224-255 

The  offset  values  shown  are  the 
number  of  bytes  from  the  start  of 
the  video  bank  to  the  start  and  end 
of  the  character  set  data.  For  ex- 
ample, the  character  set  at  position 
6  in  bank  2  begins  at  address  32768 
+  6144,  or  38912. 

Once  you  have  a  copy  of  the 
character  set  in  RAM,  you  can  alter 
the  character  pattern  definidons  to 
create  custom  characters.  You 
should  note,  however,  that  copying 
a  character  set  to  RAM  does  not 
automatically  cause  the  VIC  chip  to 
use  the  RAM-based  characters.  You 
can  select  position  4 — the  position 
of  the  uppercase/graphics  charac- 
ter set  in  banks  0  and  2 — by  print- 
ing CHR$(142),  or  position  6— the 
position  of  the  lowercase/upper- 
case character  set  in  banks  0  and 
2— by  printing  CHR${14).  You  can 
also  switch  between  these  two 
character  set  positions  with  the 
SHIFT-Commodore  key  combina- 
tion. Other  character  set  positions 
must  be  selected  with  a  statement 
like  the  following: 

POKE  53272,  (PEEK(53272)  AND  24fl)  OR 
position 

where  po^sition  is  one  of  the  values 
shown  above.  Note  that  you  can't 
used  RAM-based  character  sets  in 
positions  4  or  6  of  banks  0  or  2.  By 
design,  the  VIC  chip  always  sees 
images  of  the  character  ROM  in 
these  slots. 

COLOR  sprite  number,  color 
Changes  the  foreground  color  of  a 
standard  sprite,  or  the  independent 
foreground  color  of  a  multicolor 
sprite.  (The  other  two  foreground 
colors  for  multicolor  sprites  are 
common  to  all  sprites,  and  are  set 
according  to  the  most  recently  se- 
lected multicolor  sprite  pattern.) 

COPY  source  bank,  source  block, 
destination  bank,  destination  block 
Copies  a  sprite  definition  to  another 
block.  The  pattern  in  the  source 
block  is  unaffected. 


This  example: 
COPY  0,13,0,14 

copies  the  sprite  pattern  in  block  13 
to  block  14,  both  blocks  in  video 
bank  0. 

DUMP  bank,  block 
Prints  DATA  statements  represent- 
ing the  sprite  pattern  in  the  block 
you've  designed.  For  example,  type 
DUMP  0,13  to  print  the  pattern 
data  for  block  13.  Type  appropriate 
line  numbers  in  front  of  each  line, 
press  RETURN,  and  they'll  become 
part  of  your  program.  (Of  course, 
you'll  also  have  to  add  a  statement 
to  POKE  the  data  into  memory.) 
Note  that  the  last  line  of  DATA  for 
each  sprite  block  contains  a  flag 
value  that  Sprite  Manager  uses  to 
distinguish  standard  sprite  defini- 
tions from  multicolor  ones.  If  the 
final  DATA  item  is  0,  any  sprite  en- 
abled using  this  definition  will  be 
standard  type.  Any  nonzero  value 
indicates  a  multicolor  sprite  defini- 
tion. The  value  then  represents  the 
multicalorl  and  multicolorZ  colors. 
(The  number  is  the  result  of  multi- 
colorl  •  16  +  multicohrl.) 

ENABLE  sprite  number,  block,  color, 
X  position,  y  position,  x  speed,  y 
speed,  X  size,  y  size 
Turns  on  the  sprite  specified  by 
sprite  number  (0-7).  The  first  time 
you  turn  on  any  sprite,  you  should 
specify  at  least  the  number,  block, 
color,  and  position  coordinates.  Af- 
terwards, you  need  specify  only  the 
number — -for  example,  ENABLE 
3--to  turn  that  same  sprite  on 
again.  The  other  parameters  are  op- 
tional. The  X  position  and  y  position 
values  and  the  x  size  and  y  size  val- 
ues must  be  entered  in  pairs  if  they 
are  entered  at  all. 

The  type  of  sprite  depends  on 
the  64th  byte  of  the  definition 
block.  If  this  location  contains  0,  the 
sprite  will  be  standard  type.  If  the 
byte  contains  a  nonzero  value,  then 
the  sprite  will  be  multicolor,  and 
the  byte's  value  will  determine  the 
two  common  foreground  colors 
{multicolor!  and  inulticolorl).  This 
is  a  special  feature  of  Sprite  Manag- 
er; the  final  byte  of  each  definition 
block  is  normally  unused.  When 
sprites  are  designed  using  Sprite 
Manager's  editor  (using  the  DE- 
SIGN command),  this  byte  will  be 
set  according  to  the  two  multicolor 
colors  selected  when  the  sprite  was 
designed.  However,  if  you  use 


some  other  sprite  design  utility,  you 
may  have  to  explicitly  change  the 
final  byte  of  each  block  to  the  ap- 
propriate value.  Note  that  the  two 
foreground  colors  common  to  all 
multicolor  sprites  are  redefined 
each  time  a  new  multicolor  sprite  is 
enabled,  so  these  two  colors  will  al- 
ways depend  on  the  colors  used  for 
the  most  recently  enabled  multicol- 
or sprite. 

Turning  on  a  sprite  doesn't 
necessarily  make  it  visible  on  the 
screen.  The  sprite  will  still  be  invisi- 
ble if  its  selected  pattern  is  blank,  if 
its  foreground  color  is  the  same  as 
the  screen  background  color,  or  if  it 
is  positioned  off  the  active  portion 
of  the  screen.  The  horizontal  posi- 
don  parameter,  x  position,  can  take 
values  in  the  range  0-511,  but  the 
entire  sprite  pattern  area  is  visible 
only  for  positions  24--343.  Like- 
wise, the  vertical  position  parame- 
ter, y  position,  can  take  values  in  the 
range  0-255,  but  the  entire  pattern 
area  is  visible  only  for  positions 
50-249.  The  coordinates  specify 
the  position  of  the  upper  left  corner 
of  the  sprite  pattern  area,  so  part  of 
the  design  may  be  still  visible  when 
the  sprite  is  outside  these  ranges. 

The  value  of  x  speed  (from 
-128  to  127)  specifies  the  rate  of 
horizontal  motion  and  the  value  of 
y  speed  (-128-127)  specifies  the 
rate  of  vertical  motion.  Negative 
numbers  move  the  sprite  up  or  left; 
positive  values  move  the  sprite 
down  or  right.  The  larger  the  num- 
ber, the  faster  the  sprite  moves.  For 
a  stationary  sprite,  specify  0  for 
both  of  these  parameters.  Moving 
sprites  will  wrap  around  whenever 
their  coordinates  exceed  the  maxi- 
mum or  minimum  values  in  any  di- 
rection. For  example,  a  sprite  which 
moves  downward  off  the  bottom  of 
the  screen  will  reappear  at  the  top. 
Remember  that  there  is  a  large  area 
in  the  right  portion  of  the  coordi- 
nates in  which  the  sprite  will  be  in- 
visible, so  a  sprite  which  moves  off 
the  left  or  right  edge  of  the  screen 
will  not  reappear  immediately  at 
the  other  edge. 

The  X  size  and  y  size  parameters 
control  the  sprite  expansion  fea- 
ture. An  X  size  value  of  0  selects  the 
normal  horizontal  size,  while  a  val- 
ue of  1  doubles  the  horizontal  size. 
A  y  size  value  of  0  selects  the  nor- 
mal vertical  size,  while  a  value  of  1 
doubles  the  vertical  size. 
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Once  a  sprite  has  been  en- 
abled, its  block,  color,  position,  mo- 
tion, and  expansion  characteristics 
can  be  changed  using  the 
CHANGE,  COLOR,  REL,  MOVE, 
and  SIZE  statements,  respectively, 

MOVE  sprite  number,  x  speed,  y 
speed 

Changes  the  motion  characteristics 
of  the  sprite  specified  by  sprite  num- 
ber (0-7).  MOVE  has  an  obvious  ef- 
fect  only  if  the  sprite  was 
previously  enabled.  The  x  speed  and 
y  speed  parameters  take  the  same 
values  as  in  the  ENABLE  statement 
(—128-127),  A  moving  sprite  can 
be  stopped  by  specifying  x  speed 
and  y  speed  values  of  0, 

OFF  sprite  number 
Turns  off  the  sprite  specified  by 
sprite  number  (0-7).  If  the  ENABLE 
statement  is  later  used  to  turn  the 
sprite  back  on,  it  will  reappear,  sta- 
tionary, at  the  position  it  occupied 
when  turned  off. 

PRIORITY  sprite  number,  priority 
Determines  whether  the  sprite 
specified  by  sprite  tiumber  (0-7)  will 
appear  to  move  over  or  under  text 
and  other  screen  foreground  ob- 
jects. A  priority  value  of  0  causes 
the  sprite  to  appear  in  front  of 
screen  foreground  objects  such  as 
text,  while  a  priority  value  of  1 
causes  the  sprite  to  appear  behind 
screen  foreground  objects. 

REL  sprite  number,  x  position,  y 
position 

Relocates  the  sprite  specified  by 
sprite  number  (0-7).  The  sprite  must 
be  enabled  for  this  to  have  any  visi- 
ble effect.  The  x  position  and  y  posi- 
tion parameters  take  the  same 
values  as  in  the  ENABLE  statement. 

SCREEN  bank,  position 
Moves  screen  memory  to  the  speci- 
fied area  of  RAM.  Screen  memory 
occupies  1000  bytes,  and  must  be- 
gin on  an  even  IK  address  bound- 
ary. Thus,  there  are  16  possible 
locations  for  screen  memory  in  each 
16K  video  bank  (the  bank  parame- 
ter can  take  values  0-3).  Screen 
memory  can  even  be  located  in  the 
RAM  under  ROM,  The  following 
table  shows  the  location  of  screen 
memory  for  various  position  values: 

Position  Offset  Sprite 

blocks 

a  0-1023     $()000-$03FF  o_i5 

1  1024-2047    S0400-S07FF         ie-3] 

84    COMPUTEIS  Gazetto    March  1987 


2 

2048-3071 

SOSOO-SOBE^F 

32-47 

3 

3072 -J 095 

SDCOO-SOFFF 

48-63 

4 

4096-5119 

S1000-S13FF 

64-79 

5 

5120-6143 

S1400-S17FF 

80-95 

6 

6144-7167 

S1800-$1BFF 

96-111 

7 

7168-8191 

$1C00-$1FFF 

112-127 

S 

8192-9215 

$2000-$23FF 

128-143 

9 

9216-10239 

$2400-$27FP 

144-159 

10 

10240-11263 

S2800-$2BFF 

160-175 

11 

11264-12287 

$2C00-$2FFF 

176-191 

12 

12288-13311 

S3000-S33iF 

192-207 

13 

13312-14335 

$3400-S37FF 

208-223 

14 

14336-15359 

S3800-S3BFF 

224-239 

15 

15360-16383 

$3C00-J3FFF 

240-255 

The  offset  values  shown  are  the 
number  of  bytes  from  the  start  of 
the  video  bank  to  the  start  and  end 
of  screen  memory.  For  example, 
screen  memory  at  position  1  in 
bank  2  begins  at  address  32768  + 
1024,  or  33792. 

Remember  that  the  bank  in 
which  screen  memory  is  located 
also  determines  the  bank  in  which 
sprite  patterns  and  character  mem- 
ory are  located.  For  screens  in  video 
banks  1  or  3  where  no  image  of 
character  ROM  is  seen,  you  must 
have  a  RAM-based  character  set  in 
place  to  display  any  characters. 
And  any  sprite  patterns  you  wish  to 
use  must  be  in  the  same  bank  as  the 
screen.  You  should  be  careful  that 
your  choice  of  screen  positions  does 
not  conflict  with  character  memory. 
The  VIC  chip  sees  an  image  of  char- 
acter ROM  in  screen  positions  4-7 
of  banks  0  and  2,  so  those  screen 
position  selections  should  not  be 
used.  Also,  remember  that  the 
sprite  blocks  for  the  selected  screen 
position  cannot  be  used  for  pattern 
definitions.  The  default  position  for 
screen  memory  is  in  slot  1  of  video 
bank  0  (addresses  1024-2023).  The 
following  example: 
SCREEN  I,8:CHARS  1,4 

moves  the  screen  to  locations 
24576-25575  and  copies  the  char- 
acter ROM  to  locations  20480- 
22527.  (Without  a  character  set  in 
video  bank  1,  it  would  be  impossi- 
ble to  display  characters  on  a  screen 
in  that  bank.)  To  return  to  norma! 
screen  memory  (locations 
1024-2023  in  bank  0),  clear  the 
screen  and  enter  SCREEN  0,1. 

SIZE  sprite  number,  x  size,  y  size 
Controls  the  horizontal  or  vertical 
expansion  of  the  sprite  specified  by 
sprite  number  (0-7).  The  x  size  and  y 
size  parameters  take  the  same  val- 
ues as  in  the  ENABLE  statement  {0 
or  1).  The  sprite  must  be  enabled 
for  SIZE  to  have  any  immediately 
visible  effect. 


SOUND  number,  tone,  jiffies,  re- 
peat, attack,  decay,  sustain,  release, 
waveform,  pulsewidth 

Defines  a  sound  which  can  be  made 
to  repeat  while  other  BASIC  state- 
ments are  executing.  Up  to  16  dif- 
ferent sounds  can  be  defined,  each 
with  its  own  number  parameter 
(0-15),  However,  only  one  sound 
can  be  active  at  a  time.  Each  new 
SOUND  statement  supercedes  the 
previous  one.  The  first  time  you  de- 
fine a  sound,  you  should  specify 
values  for  all  the  parameters.  After 
the  first  time,  all  values  besides  the 
sound  number  are  optional.  For  ex- 
ample, after  you  have  defined  all 
the  parameters  for  sound  12,  you 
can  generate  the  same  tone  again 
using  just 

SOUND  12 

The  tone  parameter  (0-65535) 
determines  the  frequency  of  the 
sound.  The  relationship  between 
frequency  (in  hertz)  and  tone  value 
is 

frequency  =  lone  value  •  0.06096 

Once  you  have  defined  a  sound, 
you  can  generate  another  tone  with 
the  same  waveform  characteristics 
by  using  the  sound  number  with  a 
new  tone  value,  as  in 

SOUND  12,4292 

The  jiffies  parameter  specifies 
the  duration  of  the  sound  (0-255). 
For  example,  a  value  of  60  will  re- 
sult in  a  sound  one  second  long. 
The  repeat  parameter  controls  the 
repeat  rate  of  the  sound.  If  you 
want  a  single,  nonrepeating  tone, 
use  a  repeat  value  of  0.  Nonzero 
values  (1-255  are  allowed)  specify 
how  frequently  (in  jiffies)  the  sound 
will  be  repeated.  In  this  case,  the  re- 
peat value  should  be  greater  than  or 
equal  to  the  jiffies  value.  Repeating 
sounds  will  continue  even  while 
other  BASIC  statements  are  being 
executed.  You  can  stop  a  repeating 
sound  using  a  SOUND  statement 
with  a  repeat  value  of  0. 

The  attack,  decay,  sustain,  and 
release  parameters  define  the  enve- 
lope of  the  sound  wave.  All  take 
values  in  the  range  0-15;  the  larger 
the  value,  the  more  pronounced  the 
effect.  If  you  specify  an  attack  value 
you  must  also  specify  a  decay  value, 
and  vice  versa.  Likewise,  if  you 
specify  a  sustain  value  you  must 
also  specify  a  release  value,  and  vice 
versa. 


The  waveform  parameter  speci- 
fies the  shape  of  the  sound  wave. 
Use  the  value  0  to  select  a  triangle 
wavefonn,  1  for  sawtooth,  2  for 
pulse,  or  3  for  noise.  The  pitlsewidth 
parameter  is  meaningful  only  in 
conjunction  with  the  pulse  wave- 
form {waveform  =  2).  In  that  case,  it 
specifies  the  duty  cycle  of  the  pulse 
(0-15). 
Here's  an  example: 

100  SOUND  4,0,3,5,1,0,15,5,1 

110  FOR  X  =  l  TO  8:READ  A:SOUND 

4,A:FOR  DE-1  TO  400:NEXT  DE: 

NEXT  X 
120  DATA  4291,4817,5407,5729,6430,7217, 

8101,9583 
130  SOUND  4,0,0,0:REM  SOUND  OFF 

Sprite  Manager's  Functions 

In  addition  to  the  statements  above. 
Sprite  Manager  provides  a  valuable 
collection  of  functions.  If  you're  un- 
familiar with  the  difference  be- 
tween statements  and  functions, 
remember  that  statements  cause  ac- 
tions while  functions  return  values. 
Functions  appear  on  the  right  side 
of  assignments,  as  in 
XI  =  XP(4) 

Funcdons  can  also  be  used  in  IF- 
THEN  statements,  as  in 


IF  XP(4J>343  THEN:  MOVE  4,-20,0 

The  following  list  describes  all 
the  Sprite  Manager  functions.  Since 
most  funcdon  names  are  two  char- 
acters long,  you  must  be  careful  in 
programs  which  use  Sprite  Manag- 
er not  to  define  numeric  arrays 
which  use  the  same  names  as  are 
used  for  these  funcdons. 

FG{?i) 

Returns  the  value  —1  if  sprite  n 
(0-7)  has  collided  with  text  charac- 
ters or  other  screen  foreground  ob- 
jects, or  0  if  it  has  not.  Each  sprite 
has  a  separate  register,  which  re- 
mains set  following  a  collision  until 
you  use  this  function.  Here's  an 
example: 

IF  FG(7)  THEN:SOUND  0:ANlM7,e,19?, 
194:OFF  7 

JOY(n> 

Returns  the  value  0  if  the  joystick 
connected  to  the  port  specified  by  n 
(1-2)  is  not  currently  being  pushed 
in  any  direction.  When  the  sHck  is 
pushed  up,  down,  left,  or  right,  the 
function  returns  values  of  1,  2,  4,  or 
8,  respectively.  The  values  are  cu- 
mulative; for  example,  if  the  stick  is 
being  pushed  up  and  right  simulta- 
neously, the  value  returned  will  be 


9.  If  the  fire  button  is  pressed,  16 
will  be  added  to  the  direction  value. 

SP(7I) 

Returns  the  value  —1  if  sprite  n 
(0-7)  has  collided  with  any  other 
sprite,  or  0  if  it  has  not.  Note  that 
the  value  indicates  only  whether  a 
particular  sprite  has  hit  another 
sprite;  it  does  not  identify  which 
other  sprite  or  sprites  were  in- 
volved in  the  collision.  Each  sprite 
has  a  separate  register,  which  re- 
mains set  following  a  collision  until 
you  use  this  function. 

XP(h) 

Returns  a  value  in  the  range  0-511 

representing  the  current  horizontal 

position  of  sprite  n  (0-7). 

Here's  an  example: 

IF  XP(0)>300  THEN:  OFF  0 

YP<«) 

Returns  a  value  in  the  range  0-255 
representing  the  current  vertical 
posidon  of  sprite  n  (0-7). 

Remember  that  programs 
using  the  special  statements  and 
funcdons  of  Sprite  Manager  will 
not  run  unless  Sprite  Manager  has 
first  been  loaded  and  activated. 
See  program  listing  on  page  106.    v 


RAM  Plus 


Buck  Childress 


Add  an  extra  4K  of  RAM  to  BASIC  with  this  utility,  and  your 
programs  can  include  more  sprite  data,  music  data,  text,  or 
larger  arrays.  For  the  Commodore  64. 


If  you've  ever  run  out  of  nnemory 

when  you're  writing  a  program, 
you  know  it's  a  frustrating  expe- 
rience. Arrays,  sprite  definitions, 
and  large  amounts  of  text  can  fill  up 
RAM  all  too  quickly. 

"RAM  Plus,"  the  short  ma- 
chine language  utility  accompany- 
ing this  ardcle,  offers  a  soludon. 
Using  RAM  Plus  adds  an  extra  4096 
bytes,  and  installing  the  program  is 
easy.  Since  the  program  is  written 
entirely  in  machine  language,  it 
must  be  entered  using  the  "MLX" 


machine  language  entry  program 
found  elsewhere  in  this  issue. 
When  you  run  MLX,  you'll  be 
asked  for  a  starting  address  and  an 
ending  address  for  the  data  you'll 
be  entering.  The  values  for  RAM 
Plus  are  as  follows: 


starling  address: 
Ending  address: 


9470 
972F 


When  you've  finished  typing 
in  the  program,  be  sure  to  save  a 
copy  to  tape  or  disk  before  leaving 
MLX.  To  use  RAM  Plus,  type  LOAD 


" filename". S,\  (tape  users  should 
subsdtute  ,1,1  for  the  ,8,1)  where 
filename  is  the  name  you  used  when 
saving  the  program.  After  the  pro- 
gram has  loaded,  type  NEW  and 
press  RETURN  to  reset  important 
memory  pointers,  then  enter  SYS 
38000  to  acdvate  RAM  Plus.  If  the 
program  has  been  installed  correct- 
ly, you'll  see  the  BASIC  startup 
message.  However,  nodce  that  you 
now  have  43007  bytes  free  instead 
of  the  usual  38911. 

Remember  that  programs  writ- 
ten to  take  advantage  of  the  extra 
RAM  won't  run  unless  RAM  Plus 
has  been  installed. 

Press  RESTORE  or  RUN/ 
STOP-RESTORE  to  disable  RAM 
Plus.  The  program  will  ask  whether 
you  really  want  to  exit  RAM  Plus.  If 
you  do,  press  Y.  Once  RAM  Plus 
has  been  disabled,  it  cannot  be 
reenabled  without  resetting  the 
computer  and  reloading  the  pro- 
gram. The  program  uses  locations 
679-767  and  49152-53247,  so  it 
can't  be  used  with  other  utilities 
that  occupy  these  areas. 
See  program  listing  on  page  104.    a 
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CP/M  PIP  On  The 
Commodore  128 


Richard  Terry 


PIP,  one  of  the  most  commonly  used  CP/M  commands,  is  best 
known  for  its  use  as  a  file  copier.  But  there's  a  lot  more  to  this 
command  than  meets  the  eye. 


In  this  article  we'll  take  a  close  look 
at  an  extremely  versatile  CP/M 
command:  The  Peripheral  Inter- 
change Program,  also  known  as  PIP. 
Let's  start  with  a  hands-on 
demonstration.  First,  boot  CP/M 
by  placing  a  CP/M  disk  in  the  drive 
and  turning  on  your  computer. 
When  the  system  has  finished  load- 
ing, the  prompt  A>  appears  on  the 
screen. 

There  are  two  types  of  com- 
mands in  CP/M — built-in  and  tran- 
sient, A  built-in  command  is  one 
that  doesn't  need  a  program  disk  in 
the  drive  to  execute.  There  are  six  of 
these:  DIR,  DIRSYS,  ERASE,  RE- 
NAME, TYPE,  and  USER,  A  tran- 
sient command  is  one  which  resides 
on  disk.  Since  PIP  is  a  transient 
command,  you'll  need  the  system 
disk  in  the  drive  when  you  call  it. 
PIP  can  be  used  in  two  ways.  If 
you  type  the  word  PIP,  the  PIP. 
COM  program  runs  (you'll  see  its 
prompt,  the  asterisk).  To  cancel  PIP 
and  return  to  the  A>  prompt,  press 
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RETURN  alone  at  the  asterisk 
prompt.  If  you  type  PIP  with  pa- 
rameters, PIP  copies  the  specified 
file  or  files  and  then  returns  control 
to  the  system.  If  PIP  is  on  the  disk 
in  your  drive,  you  can  type: 

PIP  \:oldname.fitetifpe~  As 
neivnante.filetype 

If  you're  going  to  be  using  PIP 
for  a  series  of  file  moves,  you  can 
save  time  by  loading  PIP  without 
parameters.  Here's  an  example  of 
this  method: 
PIP 
'  A.-.oldiiame.filetype"  Amewname  .filetype 

These  two  commands — the  first 
treating  PIP  as  a  command;  the  sec- 
ond, as  a  program^ — make  a  copy  of 
a  file  on  your  current  disk. 

Since  it's  always  a  good  idea  to 
have  backup  copies  of  your  disks, 
our  first  exercise  is  to  make  a  copy 
of  our  CP/M  3.0  system  disk.  Use 
the  FORMAT  command  to  format  a 
new  disk  and  follow  the  instruc- 
tions to  set  up  the  boot  tracks  on  the 
newly  formatted  disk.  When  the 


A>  prompt  appears,  remove  the  for- 
matted disk,  place  the  CP/M  sys- 
tem disk  in  the  drive,  and  type  PIP. 
If  you  have  two  drives,  place  the 
formatted  disk  in  drive  B  and  type: 

B:-A:CPM  +  .SYS 
B:-A:CCP.COM 

If  you  have  one  drive,  type: 

E:-A:CPM-I-.SYS 
E:-A;CCP.COM 

Then  put  your  backup  disk  in  the 
drive  and  type: 

A:-E:CPM  +  ,SYS 
A:-E:CCP.COM 

This  makes  a  new  boot  disk  with 

the  CP/M  operating  system  on  it. 

To  copy  all  the  files  from  the  CP/M 

master  disk,  use  the  following 

command: 

PIP  B;-Ar*.'  (with  two  drives) 

or 

PIP  E:--A'.*  (with  one  drive) 

If  you  have  one  drive,  swap  disks 
now,  and  type: 

PIP  A:E'.* 

Commands  for  one  drive  differ 
from  commands  for  two  drives  only 
in  the  designation  of  the  drives.  PIP 
B  means  lo  drive  B  from  drive  A.  PIP 
E  means  to  drive  E  from  drive  A, 


Drive  E — a  simulated  disk  drive  in 
memory — is  referred  to  as  a  virtual 
drive.  From  now  on  we'll  look  at 
the  tufo  drive  commands. 

As  PIP  copies  a  file,  it  displays 
its  filename  on  the  screen.  When  it 
has  finished,  the  A>  prompt  reap- 
pears. If  you  have  a  1571  drive,  turn 
over  the  original  disk  and  copy  the 
utility  files  with  B:  =  A:*.*.  Now 
you  have  all  of  the  system  files  on 
one  disk.  The  asterisk  (•)  is  known 
as  a  wild  card  and  can  be  used  to  se- 
lect more  than  one  file.  If  you  want- 
ed to  copy  all  of  your  text  files  to 
one  disk,  you  could  use  B=A:*.TXT. 
To  copy  all  files  beginning  with  the 
letter  B,  use  B=A:B'.*.  The  ques- 
tion mark  (?)  is  also  a  wild  card. 
While  *  can  stand  for  a  group  of  let- 
ters, a  ?  stands  for  a  single  letter.  To 
cancel  PIP  when  you've  finished, 
press  CTRL-C  or  RETURN. 

Among  the  many  options  avail- 
able within  PIP  is  the  Verify  opdon. 
After  copying  the  file,  the  system 
reads  and  compares  it  to  the  origi- 
nal file.  Us  syntax  is  B:  =  A:*.*[V]. 
Note  that  these  are  brackets,  not 
parentheses.  On  the  128  keyboard, 
the  brackets  are  found  in  the 
SHIFTed  positions  of  the  colon  {:) 
and  semicolon  (;)  keys.  Also  use  [R] 
if  the  disk  contains  system  files  that 
you  want  to  copy.  The  command 
B:  =  A;*,*[VR]  copies  all  files  from 
the  disk  in  drive  A  to  the  disk  in 
drive  B  and  verifies  each  copy.  With 
PIP  loaded  into  memory,  you  can 
change  disks  before  entering  the 
copy  commands. 

More  Than  Copying 

PIP  has  many  other  uses  besides 
copying  files.  You  can  concatenate 
files  {join  them  together) — for 
example: 

BOOK.TXT  =  CHP1.TXT[  V], 
CHP2.TXTIVI,CHP3.TXT[V] 

This  copies  the  text  files  CHPl, 
CHP2,  CHP3  into  one  file  named 
BOOK.TXT.  To  create  the  book  file 
on  another  disk,  enter: 

B1BOOK.TXT  -  A:CHP1  .TXT[  V], 
A:CHP2.TXT[V],A:CHP3.TXTJV] 

This  does  the  same  thing  as  the  pre- 
vious command  except  that  it  puts 
the  new  file  on  the  disk  in  drive  B. 
It  may  take  a  long  time  to  copy 
all  the  files  on  a  disk,  so  PIP  has  an 
option  that  allows  you  to  make  back- 
up copies  of  only  the  files  which 
have  been  altered  since  the  last 
copy.  When  you  alter  a  file,  CP/M 


sets  a  flag  in  the  file,  known  as  the 
archive  flag.  Use  B:  =  A:*.TXT[AV] 
{A  stands  for  archive;  V  stands  for 
verify).  This  creates  backups  of  all 
the  text  files  that  have  been 
changed  on  the  disk.  After  each  file 
is  copied,  it  is  verified  and  the  ar- 
chive flag  is  reset.  You  can  see  the 
current  status  of  your  files  by  typ- 
ing DIR[FULL].  You'll  see  arcv  in 
the  attribute  column  if  a  file  needs 
to  be  backed  up.  The  echo  parame- 
ter lets  you  see  a  file  as  it  is  being 
copied.  The  echo  command  is  en- 
tered like  this: 

B:BOOK.TXT.-A:BOOKl.TXT[El. 

The  file  B00K1.TXT  will  be  dis- 
played on  the  screen  as  it  is  being 
copied  to  the  disk  in  drive  B  as 
BOOK.TXT. 

PIP  can  also  be  used  to  display 
and  print  files.  To  display  a  file  on 
your  screen,  type  PIP  CON:  =  A: 
BOOK.TXT.  CON  is  the  device 
name  for  the  console  keyboard. 
This  works  like  the  TYPE  com- 
mand, but  PIP  is  more  versatile. 
The  keyword  LST  can  also  be  used 
to  print  a  file.  Enter  LST:  =  A: 


BOOK.TXT.  This  will  also  print  a 
file  just  as  it  is.  Enter  PRN;  =  A: 
BOOK.TXT.  PRN  is  a  special  key- 
word that  configures  the  printer  to 
print  sequential  line  numbers,  set- 
ting the  tab  to  eight  columns,  and 
creating  a  form  feed  every  60  lines. 
Here's  a  list  of  the  options  available 
with  LST; 

N     Adds  line  numbers  to  listing. 
U     Prints  the  Haling  entirely  in 

uppercase. 
L     Prints  the  listing  entirely  in 

lowercase. 
F      Removes  any  form  feeds. 
P«   Form  feed  is  executed  every  n  lines. 
T»  Tabs  are  set  for  every  n  columns. 

You  can  use  these  options  in  combi- 
nation with  others.  For  example, 
you  may  want  to  print  a  file  in  all 
uppercase  letters  with  a  form  feed 
every  55  lines  and  filter  out  any 
form  feeds  embedded  in  the  file. 
The  command  would  look  like  this: 
LST:  =  A:BOOK.TXT[UP55F].  A 
file  printed  with  LST:  =  A: 
BOOK.TXT[LT5]  would  print  in 
lowercase  with  tabs  set  for  every 
five  columns. 

Following  is  a  list  of  possible 
PIP  commands  with  descriptions: 


PIP  Commands 

PIFB:'-A:BOOK.TXT 

Copy  a  file  !o  the  disk  in  B  from  the  disk  in  drive  A. 

PIP  B:-A:*.* 

Copy  all  files  on  the  disk  in  drive  A  to  the  disk  in  drive  B. 

PIP  B:  =  A:'.*(V] 

Copy  all  files  and  verify  them, 

PIP  B:  =  A:*.TXT 

Copy  all  text  files  from  the  disk  in  drive  A  to  the  one  in  drive  B. 

PIPB:-A:BOOK.' 

Copy  all  files  named  BOOK  from  the  disk  in  drive  A  to  the  one  in  drive  B. 

PIP  B:-A:V[VRI 

Copy  all  files  and  system  files  from  drive  A  to  drive  3,  and  verify  the  files  as  Ihey  are 

copied. 

P1PB:BIGFILE.TXT"=CHPT1.TXT(V],CHP2.TXT[V],CHPT3.TXT[V] 

Merge  several  files  into  one  large  file. 

PIPB:  =  A;'.TXT[AV] 

Copy  (back  up)  altered  text  files. 

PIP  B:BOOK.TXT-BOOK1.TXT[E] 

Copy  the  text  file  named  BOOK  I,  giving  the  new  file  the  name  BOOK  and  displaying 
the  file  on  the  screen  as  it  is  copied. 

PIP  CON:  =  A:BOOK.TXT 

Display  the  text  file  named  BOOK  on  the  screen. 

PIP  LST:-A:BOOK.TXT 

Print  the  text  file  named  BOOK  on  the  printer. 

PIP  PRN:-A:BOOK.TXT 

Print  the  specified  file  with  default  parameters. 

Options  of  the  LST  command; 

PIP  LST:-A:BOOK.TXT[NUFF50T10] 

Print  the  specified  file  with  line  numbers  (N)  in  uppercase  (U);  filter  form  feeds  (F);  set 
page  length  to  50  {P50);  set  labs  to  10  (TIO). 

PIP  LST:-A:BOOK.TXT(NLFP50T10] 

Print  the  file  as  above  except  in  lowercase.  ^ 
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Custom  Keys 

Amy  Gait  man 

This  pair  of  utility  programs  lets  you  redefine  the  Commodore 
64's  keyboard.  You  can  easily  change  a  single  key  or  the  whole 
keyboard.  And  when  you've  found  the  perfect  arrangement,  you 
can  save  it  to  disk  or  tape  for  later  use. 


If  you've  ever  wanted  to  change 
your  64's  keyboard  around,  you'll 
enjoy  using  the  two  Custom  Keys 
programs.  You  can  try  a  Dvorak  or 
alphabetic  arrangement,  or  invent 
your  own.  There  are  other  possibili- 
ties, too.  You  could  put  several 
commonly  used  keys  on  the  bottom 
row  to  make  it  easy  for  children  to 
access  the  keyboard. 

Custom  Keys  consists  of  two 
programs.  The  first,  "Custom  Keys 
Creator,"  lets  you  change  the  key- 
board and  save  your  definitions  to 
tape  or  disk.  The  second,  "Custom 
Keys  Loader,"  lets  you  load  any  of 
the  keyboard  definitions  that 
you've  saved. 

Using  The  Programs 

First,  type  in  Program  1,  Custom 
Keys  Creator.  Since  it's  written  in 
machine  language,  you'll  need  to 
enter  it  with  the  "MLX"  machine 
language  entry  program  found  else- 
where in  this  issue.  When  MLX  asks 
for  starting  and  ending  addresses, 
reply  with  the  following  values: 

starting  address;     COOO 
Ending  address:       CIEF 

For  a  version  that  saves  keyboard 
definitions  to  tape  instead  of  disk, 
subshtute  the  following  line  when 
entering  the  data: 

C1C0S6D    C0    A9    01    A2    01    A0    01    CB 

When  you've  finished  entering  the 
program,  save  a  copy  to  tape  or  disk 
be/ore  you  exit  from  MLX. 

The  second  program,  Custom 
Keys  Loader,  is  also  written  in  ma- 
chine language.  Run  MLX  again, 
this  time  using  these  addresses: 

starting  Address;    CF05 

Ending  Address:     CFE4 

For  a  version  that  loads  keyboard 
definitions  from  tape  instead  of 
disk,  substitute  the  following  line 
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when  entering  the  data: 

CF5D:CE    36    CF    A9    01     A2    01     AO    BU 

When  you've  finished  entering  this 
program,  save  it  with  a  filename 
different  from  the  one  you  used  for 
the  first  program. 

Adding  Dvorak 

The  Commodore  64's  keyboard  lay- 
out is  derived  from  the  standard 
typewriter  arrangement,  known  as 
qioerty — from  the  leftmost  six  keys 
in  the  upper  row  of  letters.  However, 
alternative  layouts  are  sometimes 
used.  One  of  the  most  common  of 
these  is  the  Dvorak  keyboard, 
named  for  its  developer,  August 
Dvorak.  Advocates  of  this  arrange- 
ment claim  that  it  allows  faster  and 
easier  typing  of  the  English  lan- 
guage. Here's  a  diagram  of  the 
Dvorak  layout; 

/,.PYFGCRL;   = 

AOEUIDHTNS- 

'QJKXBMWVZ 

As  an  example  of  using  Cus- 
tom Keys,  redefine  your  keyboard 
for  the  Dvorak  arrangement.  First, 
load  and  activate  your  copy  of  Cus- 
tom Keys  Creator.  Use  a  statement 
of  the  form  LOAD"/i7enflme",8,l, 
(where  filename  is  the  name  you 
used  when  you  saved  the  data  from 
Program  1),  Tape  users  should  sub- 
stitute ,1,1  for  the  ,8,1.  After  the 
program  has  been  loaded  from  disk 
or  tape,  type  NEW  and  press  RE- 
TURN to  reset  important  memory 
pointers;  then  enter  SYS  49152  to 
activate  the  Creator  program.  You 
should  see  the  following  message 
on  the  screen: 

THE  KEY  MARKED  -7- 

Here,  the  program  is  asking  which 
key  you  would  like  to  change.  Since 
you'll  be  redefining  all  of  the  keys, 
start  with  the  Q  key.  Press  Q,  Now 


you'll  see  this  message: 

THE  KEY  MARKED  -Q-  SHOULD 
REPRESENT  THE  CHARACTER:  -7- 

Since  the  /  key  in  the  Dvorak  ar- 
rangement occupies  the  same  posi- 
tion as  the  Q  key  in  the  qwerty 
arrangement,  press  /.  Continue 
with  the  definitions,  changing  the 
W  key  to  a  comma,  the  E  key  to  a 
period,  and  so  on. 

When  you've  changed  the  def- 
initions of  all  the  keys,  press  CTRL- 
Q  to  quit.  You'll  be  asked  if  you 
want  to  save  your  new  keyboard 
set.  Answer  Y  for  yes.  The  program 
then  asks  for  a  filename.  Type 
DVORAK.  Your  key  definitions  will 
be  saved  on  disk  or  tape. 

You  should  be  aware  that  your 
new  keyboard  definitions  become 
acdve  as  soon  as  you  select  the  Quit 
option.  Thus,  if  you  redefine  the  Y 
key  and  fail  to  create  a  new  Y,  you'll 
be  unable  to  answer  Y  to  the  save 
prompt,  and  thus  will  be  unable  to 
save  your  keyboard  definitions. 

Of  course,  when  you  turn  your 
computer  off  or  press  RUN/STOP- 
RESTORE,  your  definitions  are  lost. 
To  regain  them,  use  Program  2, 
Custom  Keys  Loader.  Use  a  com- 
mand of  the  form  L0AD"/j7e- 
name",%,\,  (where  filename  is  the 
name  you  used  when  you  saved  the 
data  from  Program  2).  Tape  users 
should  substitute  ,1,1  for  the  ,8,1. 
When  the  load  is  complete,  type 
NEW  and  press  RETURN  to  reset 
important  memory  pointers;  then 
type  SYS  53047  to  activate  the 
Loader  program.  When  asked  for  a 
filename,  type  DVORAK.  Your  def- 
initions load  in  and  are  automati- 
cally put  into  effect. 

Key  Combinations  And 
Function  Keys 

Custom  Keys  Creator  allows  you  to 
redefine  all  the  keys,  including 
SHIFT  combinadons.  Commodore- 
key  combinations,  and  function 
keys.  Be  careful  to  define  all  the 
keys  you  need:  For  example,  don't 
define  the  L  key  to  be  an  S  without 
defining  another  key  to  be  an  L — 
unless  you're  sure  you're  not  going 
to  need  an  L. 

The  Custom  Keys  programs 
move  both  BASIC  and  the  operat- 
ing system  into  the  RAM  below  the 
ROMs,  so  you  can't  use  your  key- 
board definitions  with  other  pro- 
grams which  use  this  RAM. 
See  program  listings  on  page  104.  • 


ROM  Enhancer 


loseph  T.  Heaverin 


You'll  be  amazed  at  how  much  BASIC  2.0  is  improved  with 
this  short  machine  language  program.  Although  it's  especially 
useful  for  disk  users,  it  also  has  many  enhancements  that  tape 
users  will  enjoy.  For  the  Commodore  64. 


Did  you  ever  wish  that  BASIC  was 
just  a  little  different?  For  instance, 
wouldn't  it  be  handy  if  you  could 
just  type  LOAD'TROGRAM"  in- 
stead of  LOAD'TROGRAM", 8? 
And  wouldn't  it  be  easier  to  read  if 
FRE(O)  always  returned  positive 
numbers?  1  made  a  long  wish  list 
and  used  it  to  create  a  modified 
BASIC:  "ROM  Enhancer."  Here  are 
the  changes  made  to  BASIC: 

•  LOAD,  SAVE,  and  VERIFY  all  de- 
fault to  disk  instead  of  tape.  Just 
type  one  of  these  commands  fol- 
lowed by  the  filename  in  quotation 
marks,  (Tape  users  must  use 
LOAD" filename", I,  SAVE" file- 
name",!, and  VERIFY"/'iJefi(ime",l 
instead  of  LOAD" filename",  SAVE- 
"filename",  and  VERIFY" filename", 
which  are  now  considered  to  be 
commands  to  the  disk  drive.) 

•  INPUT  no  longer  inserts  a  ques- 
tion mark  and  a  space  on  the  screen 
after  the  prompt. 

•  The  error  messages  EXTRA  IG- 
NORED and  REDO  FROM  START 
have  been  removed. 

»  GOTO  and  GOSUB  may  be  fol- 
lowed by  a  variable  or  expression. 
For  example,  10  GOTO  A*10  +  1000 
is  now  a  legal  BASIC  program  line. 
This  is  especially  useful  for  named 
subroutines,  as  the  following  ex- 
ample shows: 

10  MOVE  =  1000:SHOaT  =  2000:SCORE- 

3000 
20  GOSUB  MOVE 
30  GOSUB  SHOOT 
40  GOSUB  SCORE 
50  GOTO  20 

(Of  course,  this  program  segment 


assumes  the  existence  of  subrou- 
tines at  lines  1000,  2000,  and  3000.) 

•  RESTORE  may  be  followed  by  a 
line  number,  variable,  or  expres- 
sion. This  makes  it  easy  to  READ 
data  beginning  at  any  program  line. 

•  THEN  is  no  longer  needed  after  an 
IF  when  you  use  PRINT  or  GOSUB. 
(You  can  now  type  IF  A<4  PRINT 
A.) 

•  When  you  try  to  find  the  ASCII 
value  of  an  empty  string  (with  BA- 
SIC'S ASC  function),  you  get  0  in- 
stead of  an  ILLEGAL  QUANTITY 
error  message. 

•  FRE  always  returns  a  positive 
number,  which  is  the  number  of 
available  bytes. 

•  RUN  can  be  followed  by  a  file- 
name to  load  and  run  a  program — 
for  example:  RUN"GAME". 

•  When  numbers  are  printed,  they 
are  separated  by  spaces  instead  of 
cursor-rights.  (This  is  important 
when  the  screen  is  already  cluttered 
with  characters.) 

•  RUN/STOP-RESTORE  resets  both 
pointers  to  the  screen.  This  means 
that  if  you  change  the  memory  lo- 
cation of  your  screen  and  then  press 
RUN/STOP-RESTORE,  you'll  be 
able  to  see  what  you're  typing. 

.  PRINT  CHR$(15)  or  CTRL-O 
switches  to  uppercase  mode  even 
when  the  SHIFT-Commodore  key 
combination  is  disabled. 

I  changed  BASIC  by  copying  it 
from  ROM  to  RAM  and  making  cer- 
tain code  replacements  or  patches. 
Of  course,  no  software  makes  a  per- 
manent change,  but  once  loaded. 


ROM  Enhancer  is  in  place  until  the 
power  is  turned  off.  RUN/STOP- 
RESTORE  has  no  effect  on  ROM 
Enhancer. 

Since  ROM  Enhancer  is  written 
entirely  in  machine  language,  you'll 
need  to  use  "MLX,"  the  machine 
language  entr)'  program  found  else- 
where in  this  issue,  to  type  it  in.  Be 
sure  to  read  the  instructions  for 
using  MLX  before  you  begin  enter- 
ing the  data  for  ROM  Enhancer. 
When  you  run  MLX,  you'll  be  asked 
for  the  starting  and  ending  address- 
es for  the  data  you'll  be  entering. 
Answer  with  these  values: 

Starting  address:     COOO 
Ending  address:       ClAF 

When  you've  finished  typing  in  all 
the  data,  be  sure  to  save  a  copy 
before  leaving  MLX. 

To  use  ROM  Enhancer,  type 
LOAD" filename" ,8,1 .  (For  filename, 
substitute  the  name  you  used  when 
you  saved  the  program.  Tape  users 
should  substitute  ,1,1  for  the  ,8,1.) 
Activate  ROM  Enhancer  by  typing 
SYS  49152.  When  the  READY 
prompt  appears,  BASIC  has  been 
modified. 

Don't  activate  ROM  Enhancer 
more  than  once.  If  you're  not  sure 
whether  it's  active,  type  ?ASC("  "). 
If  the  computer  responds  with  a  0 
instead  of  an  error  message,  ROM 
Enhancer  is  resident.  Activating  the 
program  twice  could  cause  the 
computer  to  lock  up. 

Also,  be  aware  that  any  pro- 
grams you  write  while  ROM  En- 
hancer is  activated  won't  work 
properly  in  standard  BASIC  2.0  if 
the  programs  take  advantage  of  the 
special  behavior  of  those  state- 
ments modified  by  ROM  Enhancer. 
So  remember  to  always  load  and 
activate  ROM  Enhancer  before 
loading  these  programs. 
See  program  lisling  on  page  110.   • 
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128  Partitioner 


Shawn  Smith 

Turn  your  128  into  four  indepen- 
dent computers  with  this  short 
machine  language  program.  You 
can  load  a$  many  as  four  BASIC 
programs  into  memory  at  once. 
Also  included  are  merging  and 
autorun  features. 

Ever  since  the  days  of  the  first  PET 
and  CBM  computers,  Commodore 
owners  have  been  segmenting  the 
memory  of  their  computers  by  ma- 
nipulating BASIC'S  pointers.  Now, 
you  can  do  the  same  with  your  128 
with  "128  Partitioner," 

There  are  several  applications 
for  this  program.  After  splitting 
memory  into  four  pieces,  you  could 
load  a  different  program  into  each 
of  the  partitions  and  easily  switch 
between  them.  Partitioner  also 
makes  it  simple  to  transfer  lines 
from  one  program  to  another,  and 
offers  an  automatic  run  feature, 

Partitioner  is  written  in  ma- 
chine language,  but  you  don't  need 
to  know  machine  language  to  use  it. 
The  program  is  in  the  form  of  a 
BASIC  loader.  Since  there  are  many 
DATA  statements  which  require  ac- 
curate typing,  use  "The  Automatic 
Proofreader"  program  found  else- 
where in  this  issue.  When  you've 
finished  typing  in  the  program,  be 
sure  to  save  a  copy  to  disk  or  tape 
before  running  it.  Now  load  the 
program  with  a  statement  of  the 
form  LOAD"PARTITIONER",8 
{use  ,1  if  you're  using  tape  instead 
of  disk).  Substitute  the  name  you 
used  when  you  saved  the  program. 

To  use  Partitioner,  type  RUN. 
Once  the  program  has  installed  the 
machine  language  part  of  itself,  the 
BASIC  program  is  erased.  There- 
fore, be  sure  that  you've  saved  a 
copy  of  the  program  before  you  run 
it.  When  the  cursor  appears  on  the 
screen,  you're  in  partition  1.  Type 
PRINT  FRE(O)  and  you'll  see  that 
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you  have  about  16K  of  memory  free 
for  BASIC  programming.  The  first 
three  partitions  have  16K  free  and 
the  fourth  has  8K.  To  go  to  any  par- 
tition, type  SYS  6555,j:,  where  .r 
represents  the  number  of  the  parti- 
tion that  you  wish  to  enter.  Re- 
member, partitions  are  numbered 
from  1  to  4,  If  you  ever  lose  track  of 
what  partition  you're  in,  type 
PRINT  PEEK(6655)  to  display  the 
current  partition  number. 

Moving  Lines 

Let's  see  how  we  can  use  Partition- 
er to  merge  lines  from  one  program 
to  another.  First,  type  SYS  6555,1  to 
enter  partition  1,  then  type  in  the 
following  short  program: 

10  PRINT  N 

20N  =  N-I-1 
30  GOTO  10 

Run  this  program  to  see  what  it 
does — you'll  have  to  press  the 
RUN/STOP  key  to  halt  it.  Now, 
enter  SYS  6555,2  to  switch  to  parti- 
tion 2;  then  type  in  this  program; 

15  PRINT  M 
25M  =  M-1 
3S  GOTO  15 

Run  this  program.  Now  we'll  merge 
the  lines  from  partition  2  into  the 
program  in  partition  1.  Make  sure 
you're  still  in  partition  2— use 
PRINT  PEEK(6655)  if  you're  not 
certain.  Type  LIST.  Now  type  SYS 
6555,1  to  go  back  to  partition  1.  Use 
the  cursor  keys  to  move  up  to  line 
15  on  the  screen  and  press  RE- 
TURN three  times  to  enter  the  lines 
into  the  program.  Type  LIST  to  see 
the  merged  program. 

Automatic  Run  Feature 

Partition  4  has  an  automatic  run 
feature.  When  you  type  SYS 
6555,4,  the  program  in  partition  4 
runs  automatically.  You  can  turn 
this  feature  off,  if  you  like,  or  add  it 
to  the  other  partitions.  To  turn 
autorun  on  for  any  of  the  other  par- 
titions, type  POKE  6647  +  1, 1 


(where  x  is  the  partition  number). 
To  turn  autorun  off  for  any  parti- 
tion, type  POKE  6647  +  .t,0. 

Programs  that  use  the 
GRAPHIC  command  are  likely  to 
cause  trouble  if  they  don't  deallo- 
cate the  lOK  screen  area  when  they 
are  through.  If  you  use  programs 
with  the  GRAPHIC  command,  be 
sure  that  the  program  performs  a 
GRAPHIC  CLR  command  before 
returning  control  to  BASIC. 
See  program  listing  on  page  J03.    ffl 
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Beyond  The  Desktop:  Soap  Bubbles, 
Forests,  And  Hot-Air  Balloons 


Fred  D'Ignazio 
Associate  Editor 

In  May  1986  I  was  deep  in  a  giant 
cereal  bowl  known  as  the  British 
Columbia  Hockey  Arena.  Sitting 
high  above  me  on  wooden  bleach- 
ers were  over  7000  people,  their 
faces  distant  and  indistinct.  In  my 
speech,  I  said  that  we  computer  peo- 
ple already  had  plenty  of  good 
ideas.  What  we  needed  desperately 
were  new  metaphors — vivid  images 
to  set  fire  to  our  imaginations.  I  sug- 
gested the  sandbox  as  a  metaphor 
for  human  interaction  with  comput- 
ers and  other  high-tech  equipment. 
Sand  is  an  excellent  medium  for 
young  children's  hands  and  minds, 
something  that  can  be  shaped, 
squashed,  and  reshaped — a  medi- 
um that  is  gritty  and  stimulating  to 
the  senses,  but  which  doesn't  get  in 
the  way  of  the  child's  imagination. 

Later  in  the  day,  Becky 
Lowenthal  from  Australia  rushed 
up  to  me  and  told  me  that  her  own 
metaphor  was  soap  bubbles  and 
bubble  baths.  For  Becky,  soap  bub- 
bles evoked  images  of  flight,  beau- 
ty, geometry,  nature,  and  freedom. 
They  could  be  shaped  and  they 
sprang  from  a  bubble  bath — a 
warm,  relaxing  treat. 

Becky's  bubble  bath  and  my 
sandbox  represent  human/techno- 
logical metaphors — higher-order 
patterns  which  integrate  human/ 
machine  capabilities  with  our  wish- 
es and  desires  and  transform  them 
into  vivid  images  which  we  can  re- 
late to  emotionally.  We  are  firmly  in 
control  of  the  medium,  and  the  me- 
dium stimulates  and  celebrates  our 
senses  and  our  imagination.  And, 
last,  both  metaphors  are  dreamlike 
and  extremely  nontechnical. 

The  Forest  In  Your  Mind 

Designers  of  both  computer  hard- 
ware and  software  have  created 
some  powerful  mental  structures — 


thinking  environments — which  we 
can  "model"  in  our  own  everyday 
thinking  and  problem  solving.  We 
can  manipulate  words  inside  our 
heads  using  our  own  internal,  intu- 
itive word  processor  or  desktop 
publishing  program.  We  can  orga- 
nize information  in  spreadsheet  or 
database  formats,  structure  and 
prioritize  according  to  idea  proces- 
sors. We  can  solve  problems  algor- 
ithmically  and  methodically,  just  as 
we  would  program  them  on  a 
computer. 

Computer  scientists  love  to 
speculate  about  an  imaginary'  com- 
puter known  as  the  Turing  Machine 
(after  Alan  Turing,  the  famous  com- 
puter scientist).  The  Turing  Ma- 
chine is  so  powerful  it  can  imitate 
any  other  computer.  But  the  human 
imagination  is  even  more  powerful. 
It  can  model  any  Turing  Machine. 

Word  processors  and  database 
programs  are  exciting,  but  let's  face 
it,  they  are  creatures  of  the  desktop. 
Our  human  world  extends  far  be- 
yond the  desktop — to  the  highest, 
windswept  mountains,  to  the  frothi- 
est seas,  and  into  the  deepest  forests. 

We  are  on  the  threshold  of  a 
new  era  of  multimedia  computing 
which  will  carry  us  away  from  the 
desktop  into  the  broader  human 
world.  Electronic  technology  is 
swiftly  becoming  digital,  and  com- 
pact discs  (CD-ROMs,  and  so  on) 
will  soon  become  less  expensive 
and  more  versatile.  In  the  near  fu- 
ture, when  we  sit  down  at  our  per- 
sonal computer  we  will  face  not 
only  trashcans  and  file  folders,  but 
also  mountains,  seas,  and  forests — 
simulated  in  digital  high-fidelity 
sound  and  full-motion  animation. 

Now  1  ask  you:  Is  it  appropri- 
ate to  enter  a  forest  through  a  file 
folder? 

You  be  the  judge.  But  for  my 
part,  1  would  rather  enter  this  new, 
multimedia  computing  world 
through  a  more  imaginative  human/ 


computer  interface:  by  skiing  down 
a  Colorado  mountain  with  fresh 
powder  snow  sprinkling  my  nose, 
or  by  fishing  in  a  deep  glacial  lake, 
guarded  by  tall,  green  pine  trees 
under  a  blue  sky. 

Or  by  floating  in  a  hot-air 
balloon. 

Pretend  You  Are  Jules  Verne 

When  I  bring  my  multimedia  dog- 
and-pony  show  to  children,  I  have 
them  close  their  eyes  and  pretend 
they  are  Jules  Verne,  floating  in  a 
hot-air  balloon,  high  over  the  earth. 

When  they  open  their  eyes  and 
look  down  at  (he  earth,  they  see  an 
enlarged  poster-size  picture  of  a 
Motorola  68000  microprocessor. 
"Pretend  this  is  a  city  below  you,"  I 
tell  them,  "A  giant  city — a  New 
York — with  its  neighborhoods,  its 
flower,  business,  commercial,  and 
artistic  districls.  There  is  a  hustle 
and  bustle  of  activity.  What  can  you 
see?"  And  the  children  see  data  be- 
ing processed  as  noisy,  colorful  pa- 
rades; they  see  memory  circuits  as 
tall  skyscrapers.  They  can  feel  the 
microprocessor's  functionality  and 
the  system-wide  integration,  just  as 
you  can  hear  the  pile  drivers  tearing 
up  a  New  York  City  street,  smell 
the  Chinese  vegetables  in  a  nearby 
open-air  market,  and  feel  the  rum- 
ble of  the  subway  passing  beneath 
your  shoes. 

We  have  an  unquenchable  thirst 
for  metaphor.  It  is  time  for  us  to 
start  designing  fresh,  new  meta- 
phors for  our  computers.  Desktops 
can  carry  us  only  a  baby  step  into 
the  future.  The  human  imagination 
can  handle  so  much  more!  ® 
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More  On  IF-THEN 


Larry  Cotton 

Let's  get  back  into  the  powerful  IF- 
THEN  statement.  Last  month  we 
looked  at  a  programming  technique 
similar  to  this: 

10  INPUT  'TRINT  RESULTS  OR  QUIT 

(P/Q)";I$ 
20  IF  rt-'T"  THEN  40 

This  is  one  way  to  do  line  30: 

30  IF  I$-"Q"  THEN  PRINT  "GOOD- 
BYE!": END 

Here's  another: 

30  PRINT  "GOOD-BYE1":  END 

Why  can  you  leave  out  the  sec- 
ond IF-THEN?  Because  if  the  user's 
response  is  anything  but  P  the  pro- 
gram goes  to  line  30  anyway. 
There's  no  need  to  test  for  Q.  (Of 
course,  if  you  want  to  be  sure  noth- 
ing but  Q  is  pressed,  the  first  meth- 
od is  the  way  to  go.) 

In  this  program,  the  results 
would  be  printed  beginning  with 
line  40. 

There  are  always  many  ways 
of  accomplishing  a  given  compari- 
son with  the  IF-THEN  statement. 
Let's  look  at  an  example- — multiple 
choice  questions. 

10  INl'UT  "DIRECTION"; A$ 
20  IF  A$<>"UP"  THEN  IF  A$<> 

"DOWN"  THEN  IF  AS<>"RIGHT" 

THEM  IF  ASo'XEFT"  THEN  70 
30  IF  AS  =  "UP"  THEN  PRINT  "GOING 

UP":  END 
40  IF  AS  =  "DOWN"  THEN  PRINT  "GO 

ING  DOWN":  END 
50  IF  A$~  "RIGHT"  THEN  PRINT  "GO 

ING  RIGHT":  END 
60  IF  AS  ="LEFT"  THEN  PRINT  "GO 

ING  LEFT":  END 
70  PRINT  "TRY  AGAIN":  GOTO  10 

We  don't  really  need  the  multi- 
ple IF-THEN  tests  in  line  20.  But 
they  don't  hurt — they're  just  re- 
dundant. This  also  works: 

10  INPUT  "DIRECTION"; AS 

20  IF  AS-"Ur'THEN70 

30  IF  A$  =  "DOWN"  THEN  80 

40  IF  A$  =  "RIGHT"  THEN  90 

50  IF  AS  =  "LEFT"  THEN  100 

60  PRINT  'TRY  AGAIN":  GOTO  10 

70  PRINT  "GOING  UP":  END 

80  PRINT  "GOING  DOWN":  END 


90  PRINT  "GOING  RIGHT":  END 
100  PRINT  "GOING  LEFT":  END 

Or  better  yet: 

10  INPUT  "DIRECTION";A$ 

20  IF  A$  =  "UP"  THEN  PRINT  "GOING 

UP":  END 
30  IF  AS  =  'T)OWN"  THEN  PRINT  "GO 

ING  DOWN":  END 
40  IF  A$  =  "RIGHT"  THEN  PRINT  "GO 

ING  RIGHT":  END 
50  IF  AS -"LEFT"  THEN  PRINT  "GO 

ING  LEFT":  END 
60  PRINT  "TRY  AGAIN":  GOTO  10 

Note  that  line  60  is  executed 
only  if  the  four  tests  in  lines  20-50 
fail. 

Which  variation  is  best?  I  use 
four  criteria  to  decide: 

•  Does  it  always  work? 

•  Is  it  efficient? 

•  Is  it  easily  understandable? 

•  Is  it  elegant? 

That  last  criterion  can  be  a 
problem.  One  programmer's  defini- 
tion of  elegant  may  not  be  anoth- 
er's. Usually  an  elegant  program 
invokes  the  response:  "Hey,  clever! 
Why  didn't  I  think  of  that?" 

Don't  worry  if  your  programs 
aren't  yet  elegant.  After  all,  we've 
[earned  only  a  few  BASIC  com- 
mands. Stick  around — you'll  get 
more  proficient  with  every  BASIC 
program  line  you  write. 

Next  month  we'll  be  covering 
GOTO  and  GOSUB. 

BASIC  In  Review 

Before  we  close  this  month,  let's  re- 
view what  we've  covered  so  far  in 
this  column,  which  began  last  Oc- 
tober. Here,  in  alphabetical  order,  is 
a  guide  to  all  the  BASIC  statements 
we've  covered. 

END  (February):  The  BASIC 
statement  which  causes  a  program 
to  finish  execution, 

FOR-NEXT  (January):  Used  to 
repeat  a  group  of  statements  a  cer- 
tain number  of  times. 

GOTO  (October  and  February): 
Sends  control  of  a  program  to  a  par- 


ticular program  line.  Many  program- 
mers prefer  GOSUB  (Til  discuss  both 
next  month).  If  not  properly  used, 
GOTOs  may  lead  to  confusing  pro- 
grams that  even  the  programmer  has 
difficulty  figuring  out. 

IF-THEN  (February):  The 
statement  which  gives  BASIC  the 
power  to  make  decisions — IF  such 
and  such  a  condition  exists,  THEN 
do  something, 

INPUT  (December):  Suspends 
a  BASIC  program  until  the  user  en- 
ters information  and  presses  RE- 
TURN. INPUT  is  followed  by  a 
variable  name,  such  as  D  or  D$. 

LIST  (October):  The  BASIC 
command  used  to  display  the  con- 
tents of  a  BASIC  program  or  a  disk 
directory. 

LOAD  (November):  The 
BASIC  command  used  to  retrieve  a 
program  from  a  disk  or  cassette  tape. 

NEW  (December):  The  BASIC 
command  which  erases  any  BASIC 
program  in  your  computer's 
memory. 

PRINT  (October,  November, 
and  December):  One  of  the  most 
widely  used  BASIC  commands,  this 
command  is  capable  of  moving  the 
cursor,  changing  colors,  and  put- 
ting information  on  the  screen. 
PRINT  can  be  followed  by  text  in 
quotes,  variables  (numeric  and 
string),  math  functions,  a  comma,  a 
colon,  or  nothing  at  all. 

RUN  (October):  The  BASIC 
command  which  begins  execution 
of  a  BASIC  program. 

SAVE  (November):  The 
BASIC  command  used  to  store  a 
program  in  the  computer's  memory 
to  a  disk  or  tape. 

STEP  (January):  An  optional 
pari  of  FOR-NEXT.  If  not  explicitly 
stated,  its  value  is  1.  If  stated,  it  can 
be  any  number — positive  or  nega- 
tive, even  a  decimal  value.  A  zero 
would  make  the  FOR-NEXT  loop 
an  infinite  loop.  — 
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ML  Mailbag 


Richard  Mansfield 
Senior  Editor 

If  you  have  a  question  about  machine 
language,  send  a  letter  to  ML  Mail- 
bag,  COMPUTERS  Gazette,  324  W. 
Wendover,  Greensboro,  NC  27408. 

What  Do  You  Need? 

/  am  interested  in  learning  machine 
language.  Could  you  please  print 
some  hints  to  get  me  past  the  novice 
level? 

The  first  thing  to  learn  about  ML  is 
that  it's  not  particularly  difficult  to 
learn.  After  a  week  or  two  with  a 
good  beginner's  book  which  de- 
scribes ML  for  your  computer, 
you'll  be  surprised  at  how  much 
you  can  accomplish. 

You  do  need  certain  things, 
some  tools  of  the  trade.  First,  and 
most  important,  you'll  want  a  qual- 
ity assembler.  It's  a  program  which 
translates  your  ML  commands  into 
finished  ML  programs.  It's  best  to 
get  one  which  allows  you  to  use  la- 
bels so  you  can  identify  subroutines 
and  important  variables  by  name. 
That  makes  many  things  easier 
when  you're  writing  ML  programs. 
Also,  assemblers  which  allow  you 
to  write  your  programs  in  BASIC 
mode  (using  the  screen  editor,  line 
numbers,  and  so  on,  just  as  if  you 
were  writing  a  BASIC  program)  are 
probably  the  easiest  to  work  with. 

Another  useful  item  is  a  moni- 
tor program.  It's  most  helpful  for 
debugging  ML  (and  debugging  is 
the  only  major  aspect  of  ML  which 
is  more  difficult  than  programming 
in  BASIC).  So  you  want  the  best 
monitor  you  can  find.  It's  especially 
helpful  if  your  monitor  allows  single- 
steppitig  and  breakpoints,  which  are 
the  ML  equivalents  of  BASIC'S 
TRACE  and  STOP.  If  you  own  a  128, 
it  already  has  a  monitor  built  in.  VIC 
and  64  owners  need  to  locate  a  moni- 
tor. There  are  several  available  com- 


mercially as  well  as  in  books,  in 

magazines,  and  firom  user  groups  or 
online  databases. 

The  final  necessity  is  patience, 
especially  with  yourself  and  espe- 
cially at  the  beginning.  The  first  few 
days  studying  ML  are  spent  in 
largely  unrelieved  darkness.  But 
like  other  such  challenges,  the  light 
goes  on  sooner  than  you  expect. 

How  To  Use  The  Flags 

I  have  read  about  the  various  flags  the 
computer  uses,  such  as  the  interrupt 
flag,  the  carry  flag,  and  the  overflow 
flag.  These  flags  are  supposed  to  be  in 
the  status  register.  How  do  you  access 
the  status  register  and  the  individual 
flags?  And  bow  do  you  tell  if  a  flag  is 
up  or  down? 

It's  not  really  important  to  know 
the  state  of  all  the  various  flags;  the 
computer  will  flip  them  up  and 
down  as  necessary.  There  are  sev- 
eral instructions  in  ML  which  do 
allow  you  to  force  a  flag  up  or 
down:  SED,  for  example,  SEts  the 
Decimal  flag  (puts  it  up).  But,  aside 
from  the  one  exception  we'll  look  at 
below,  you  don't  need  to  directly 
move  the  flags. 

Let's  see  how  the  computer 
(not  the  programmer)  utilizes  flags. 
The  status  register  is  a  single  byte,  a 
special  place  where  each  bit  within 
that  status  register  byte  can  signify 
a  condition  within  the  computer. 
The  available  bits— the  flags — are 
N,  Z,  C,  I,  D,  and  V:  the  Negative, 
Zero,  Carry,  Interrupt,  Decimal, 
and  Overflow  flags.  You  can  safely 
ignore  the  N,  I,  D,  and  V  flags  for 
most  ML  programming.  The  Z  and 
C  flags,  however,  are  important 
enough  to  warrant  a  brief  menfion. 

If  you  load  the  accumulator 
with  a  zero,  as  in  LDA  #0,  the  com- 
puter automatically  sets  (flings  up) 
the  zero  flag.  This  flag  is  automati- 
cally tested  by  the  BNE  or  BEQ 
instructions. 


Here's  how  it  works: 

845  LDA  #32 
847  LDY  #0 
849  JSR  $FFD2 

852  DEY 

853  BNE  849 
855  RTS 

This  littie  program  will  print 
256  space  characters  (#32)  to  your 
screen  because  the  routine  at 
$FFD2  prints  whatever  is  in  the  ac- 
cumulator. We  put  a  0  into  the  Y 
register  to  let  it  act  as  a  counter.  It 
wUl  keep  counting  down  from  255 
unfil  it  hits  0.  But,  unfil  it  does  hit  0, 
the  Z  flag  will  not  have  gone  up, 
and  the  BNE  (Branch  if  zero  flag  is 
Not  Equal  to  zero)  causes  us  to  keep 
looping  back  to  address  849  and 
printing  another  blank  character. 
You,  the  prograiruner,  aren't  doing 
anything  about  that  zero  flag.  But  it 
is  eventually  tlung  up  when  DEY 
results  in  a  0  in  the  Y  register.  And 
that  event,  that  setting  of  the  Z  flag, 
is  what  the  BNE  instruction  has 
been  sitting  there  waiting  for.  Final- 
ly, it  can  let  your  program  pass 
through  to  the  RTS  instruction. 

In  other  words,  the  flags  fly  up 
and  down  all  the  time  during  a  pro- 
gram run,  but  you  needn't  worry 
about  them  at  all.  However,  for 
technical  reasons,  you  do  need  to 
SEC  and  CLC  (directly  SEt  or  CLear 
the  Carry  flag).  All  you  need  to  re- 
member is  to  CLC  just  before  any 
addition  and  SEC  just  prior  to  any 
subtraction: 

LDA  #4 

CLC 

ADC#S 

or 

LDA  #12 
SEC 
SBC  #3 

The  correct  result  will  then  appear 

in  the  accumulator.  ■ 
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Useful  WAITS 


Andrew  S.  Wong 

If  you've  discovered  a  clever  time- 
saving  technique  or  a  brief  but 
effective  programming  shortcut, 
send  it  to  "Hints  &  Tips,"  c/o 
COMPUTErs  Gazette.  If  we  use  it, 
we'll  pay  you  $35.  We  regret  that, 
due  to  the  volume  of  items  submit- 
ted, we  cannot  reply  individually 
to  submissions. 

Commodore  BASIC'S  WAIT  state- 
ment can  simplify  the  program- 
ming of  key  fetches  and  delays.  It 
has  the  following  format: 
WAIT  address,  ntaskl,  mask! 

WAIT  halts  execution  of  the 
BASIC  program  until  the  contents 
of  the  memory  address  meet  the 
conditions  specified  by  the  masks. 
Since  most  locations  don't  change 
on  their  own,  WAIT  is  most  useful 
for  monitoring  the  registers  of  I/O 
devices  and  interrupt  timers. 

Masks  are  used  to  hide  part  of 
the  byte  from  the  WAIT  statement. 
Since  a  byte  is  made  of  eight  bits, 
it's  possible  to  hold  eight  indepen- 
dent pieces  of  information  in  a  byte. 
Using  a  mask,  we  can  determine 
the  state  of  a  single  bit.  For  ex- 
ample, if  we  wanted  to  know  the 
value  of  bit  3  in  memory  location 
49152,  we  could  use  this  line: 
PRINT  PEEK(49152)  AND  8 

The  value  8  is  the  mask.  We  use  8  to 
select  bit  3  because  2^  =  8. 

WAIT  uses  two  masks.  The 
contents  of  the  specified  memory 
location  are  XORed  (exclusive 
ORed)  with  the  second  mask  (if  one 
is  supplied)  and  then  ANDed  with 
the  first  ma.sk.  If  the  result  is  zero, 
the  comparison  is  repeated  until  it's 
nonzero. 

Here's  an  example; 

WAIT  653,4 

On  the  Commodore  64,  location 
653  reflects  the  status  of  certain 
keys  on  the  keyboard  (more  about 
this  location  later).  Bit  2  of  this  loca- 


don  will  be  set  to  1  if  the  CTRL  key 
has  been  pressed,  or  to  0  if  it  hasn't 
been  pressed.  We  use  a  mask  value 
of  4,  since  the  value  of  an  on  bit  at  bit 
position  2  is  4  (binary  100).  In  this 
case,  the  result  of  the  test  is  either  a 
0  if  CTRL  has  been  pressed  or  4  if  it 
hasn't.  Since  the  WAIT  statement 
waits  for  a  nonzero  result,  the  state- 
ment WAIT  653,4  waits  for  the 
CTRL  key  to  be  pressed. 

If  you  wanted  to  monitor  two 
different  bits,  you'd  add  their  val- 
ues together.  For  example,  to  WAIT 
for  any  of  bits  0-3  to  be  turned  on, 
use  a  mask  of  15  {1  +  2  +  4  +  8), 

If  you  want  to  wait  for  a  key  to 
be  released,  you  must  supply  a  val- 
ue for  the  mask!  parameter  (the 
exclusive-OR  mask)  to  reverse  the 
value  of  the  bit.  The  following  state- 
ment waits  for  CTRL  to  be  released: 

WAIT  653,4,4 

1  use  WAIT  to  simplify  the  pro- 
gramming of  time  delays  and  the 
reading  of  keypresses.  Here  are 
some  of  the  addresses  I  use  with  the 
WAIT  statement: 

198  holds  the  number  of  keys 
in  the  keyboard  buffer.  Location 
208  serves  the  same  purpose  on  the 
128,  The  maximum  value  is  10, 

197  holds  the  keyboard  code  of 
the  key  currently  being  pressed.  Lo- 
cation 213  provides  the  same  infor- 
mation on  the  128,  A  value  of  64 
(88  on  the  128)  means  that  no  keys 
are  depressed. 

653  holds  nags  for  the  SHIFT, 
CTRL,  and  Commodore  keys.  Lo- 
cation 211  provides  similar  infor- 
mation on  the  128.  A  value  of  1 
indicates  that  SHIFT  is  being  held 
down,  a  2  indicates  that  the  Com- 
modore key  is  down,  and  a  4  indi- 
cates that  CTRL  is  down.  For  the 
128,  a  value  of  8  indicates  that  the 
ALT  key  is  being  held  down,  and  a 
16  indicates  that  the  CAPS  LOCK 
key  is  down.  If  two  or  all  three  of 
the  keys  are  being  pressed,  the  val- 
ue here  is  the  sum  of  the  individual 


key  values.  For  example,  if  SHIFT 
and  CTRL  are  held  down  together, 
this  location  will  hold  the  value  5. 
160-162  is  the  software  jiffy 
clock  which  increments  every  1/60 
second.  (The  same  locations  are 
used  in  128  mode.)  Location  160  is 
the  most  significant  byte,  and  loca- 
tion 162  is  the  least  significant  byte. 
The  following  chart  shows  how 
often  the  bits  change.  The  times  for 
location  160  are  approximate. 
Bit  Location 

162  161  160 

0  1/60  sec  4-4/15  sec      17  min 

1  1/30  sec         8-8/15  sec      34  min 

2  1/15  sec        17-1/15  sec      67  min 

3  2/15  sec       34-2/15  sec    135  min 

4  4/15  sec       68-4/15  sec    270  min 

5  8/15  sec     136-8/15  sec         9  hK 

6  1-1/15  sec     273-1/15  sec       18  tirs 

7  2-2/15  sec     546-2/15  sec       36  tirs 

AppEications 

The  following  examples  use  the 
Commodore  64  locations.  They  also 
work  on  a  Commodore  128  in  64 
mode.  For  128  mode,  substitute  the 
appropriate  locations  as  listed  above. 
10  WAIT  198,1 5:GET  AS 

This  line  waits  for  a  key  to  be 
pressed  and  stores  that  key  in  A$. 
This  is  equivalent  to  the  line  10 
GET  A$:IF  A$  =  "  "  THEN  10. 

10  WAIT  197,63:KEY-PEEKa97) 
20  WAIT  197,64 

Line  10  waits  for  any  key  to  be 
pressed.  Line  20  waits  for  all  keys  to 
be  released. 

10  WAIT  653,1 
20  WAIT  653,1,1 

Line  10  waits  for  SHIFT  to  be 
pressed,  and  20  waits  for  it  to  be  re- 
leased. Line  20  alone  could  be  used 
to  add  a  pause  feature  in  a  game, 
10  POKE  162,0;WAIT  162,32 

This  makes  a  delay  that's  approxi- 
mately 1/2  second  long. 

20  POKE  161,0:POKE  162,0:WAIT  161,1 
20  TI$= "000000": WAIT  161,1 

Either  of  these  two  lines  will  create 
a  delay  of  4-4/15  seconds.  ffl 
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What  Is  Memory? 


Todd  Heimarck 
Assistant  Editor 

Everyone  knows  what  memory  is. 
That's  the  place  programs  go  when 
you  load  them.  Variables  go  there, 
too;  if  you  have  too  many  variables, 
you'll  run  out  of  memory.  You  can 
POKE  numbers  into  memory  and 
things  will  happen,  like  the  screen 
changing  colors.  The  screen  itself 
uses  1000  bytes  of  memory.  BASIC 
is  already  in  memory  when  you 
turn  on  the  computer.  Sometimes 
you  have  to  protect  memory,  so 
BASIC  programs  don't  interfere 
with  machine  language  programs. 
Some  sections  of  memory  contain 
pointers  and  vectors. 

So  what  is  memory?  From  the 
fragmentary  description  above,  you 
might  think  that  it's  a  sort  of  large, 
messy  closet  that  holds  a  variety  of 
useful  items.  Here's  a  pointer; 
there's  a  variable.  And  in  this  cor- 
ner we  see  a  character  set. 

This  metaphor,  the  memory 
closet,  can  be  misleading.  A  de- 
scription of  a  program  might  say 
that  a  certain  sprite  is  stored  at  loca- 
tion  832,  but  if  you  PRINT 
PEEK(832)  and  PEEK  the  62  loca- 
tions following  it,  you'll  probably 
see  some  zeros,  some  255s,  and 
some  other  numbers.  They're  just 
numbers;  Where's  the  sprite  shape? 

That's  all  you'll  ever  find  in 
memory — just  a  bunch  of  numbers. 
Various  tracts  of  memory  serve  dif- 
ferent purposes  at  different  times. 
The  memory  that  holds  a  machine 
language  program  now  might  hold 
sprite  shapes  or  a  hi-res  screen  later. 

Peering  Inside 

Let's  dig  around  in  memory  and  see 
what  we  can  find.  Before  we  begin, 
you'll  need  to  type  in  a  short  ma- 
chine language  program  ("Memory 
Display,"  found  in  the  program  list- 
ings section).  It  must  be  entered 
using  "MLX,"  the  machine  language 
editor  found  elsewhere  in  this  issue. 


After  loading  and  running  MLX,  en- 
ter the  following  information; 

starting  Address:    COOO 
Ending  Address:     C19F 

After  typing  it  in,  save  a  copy 
with  the  name  MEMDISPLAY. 
Then  LOAD  "MEMDISPLAY",8,1 
{substitute  ,1,1  if  you're  using  tape). 
The  program  is  written  for  the  64, 
so  you'll  have  to  enter  64  mode  to 
use  it  with  a  Commodore  128. 
When  the  program  has  finished 
loading,  type  NEW  to  reset  impor- 
tant memory  pointers;  then  activate 
Memory  Display  with  SYS  49152. 

You'll  see  the  contents  of  128 
bytes  of  memory  (locations  $0800- 
$087F,  decimal  2048-2175).  The  la- 
bels in  the  left-hand  column  are  the 
memory  addresses.  They're  fol- 
lowed by  eight  bytes  (in  hex)  and 
the  eight  equivalent  ASCII  values 
printed  in  reverse. 

The  five  commands  are  listed 
at  the  top.  The  plus  (  +  )  and  minus 
(~)  keys  allow  you  to  move  for- 
ward or  backward  in  memory  in 
steps  of  128  bytes.  The  zero  (0)  key 
displays  the  same  section  of  memo- 
ry again.  The  English  pound  (£)  key 
allows  you  to  enter  a  new  memory 
address  in  hex.  And  Q  is  for  quit. 

The  ML  Program  And 
Screen  Memory 

Press  the  £  key  and  enter  COOO.  The 
numbers  A9,  00,  85,  FB,  and  so  on 
are  part  of  the  Memory  Display  ma- 
chine language  routine  that  you 
typed  in.  If  you  compare  what's  on 
the  screen  to  the  program  listing 
from  the  magazine,  the  first  eight 
columns  should  be  the  same. 

Press  the  plus  key  a  couple  of 
times.  At  $C15A,  you'll  see  the  fol- 
lowing series  of  bytes: 
93    12   30  92  3D   41    47  41    49   4E   20 

These  numbers  are  part  of  the 
program,  but  they're  not  machine 
language.  The  number  $93 — equiv- 
alent to  CHR${147)— is  the  charac- 
ter code  for  the  clear-screen 


character.  The  $12  is  the  character 
code  for  reverse-on,  the  $30  is  the 
character  code  for  0,  and  $92  is 
reverse-off.  And  the  rest  of  that  line 
spells  —AGAIN.  If  you  compare  the 
characters  on  the  right  side  of  the 
screen  with  the  message  at  the  top, 
you'll  see  the  connection. 

The  screen  is  located  at  1024 
(hex  $0400),  so  press  £  again  and 
enter  0400.  This  time,  the  letters  for 
/\GAINshowupas01  0701  09  OE— 
screen  codes  instead  of  character 
codes.  If  you  use  the  plus  and  minus 
keys  to  move  forward  and  back,  the 
screen  will  display  the  screen  codes 
for  the  characters  on  the  screen. 

More  Messages 

If  you  move  around  in  memory, 
youTl  tind  many  more  messages.  At 
$A09E,  for  example,  you'll  see  a  se- 
ries of  characters  that  spell  enDfoR- 
ncxTdatA,  plus  a  lot  more.  This  is 
the  keyword  lookup  table.  When 
you  enter  a  command,  the  64  has  to 
search  through  the  list  for  a  match. 
Note  that  the  last  character  is  shift- 
ed (press  the  Commodore  and 
SHIFT  keys  at  the  same  time  to  tog- 
gle into  uppercase/lowercase 
mode).  Using  a  shifted  character  at 
the  end  is  one  v/ay  to  mark  the  divi- 
sion between  keywords. 

Move  up  to  $A19E  and  you'll 
see  another  list;  too  maji\f  fileSfile 
opeNfile  not  opeN — -these  are  the  er- 
ror messages.  They,  too,  end  with  a 
shifted  character.  Another  area  that 
contains  characters  is  $E460, 

Here's  one  more  experiment  to 
try.  Press  £  and  then  enter  OOAO. 
The  first  three  bytes  are  the  jiffy 
clock,  which  is  constantly  being  up- 
dated. Press  the  zero  key  several 
times  and  the  third  byte  will 
change.  About  once  every  four  sec- 
onds the  second  byte  will  change. 

Don't  scratch  the  Memorj'  Dis- 
play program.  Next  month,  we'll 
take  a  look  at  a  BASIC  program. 
See  program  listing  on  page  ItO.    O 
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How  To  Type  In 
COMPUTErs  GAZEHE  Pn^ams 


Each  month,  computei's  gazette 
publishes  programs  for  the  Com- 
modore 128,  64,  Plus/4,  16,  and 
VIC-20.  Each  program  is  clearly 
marked  by  title  and  version.  Be  sure 
to  type  in  the  correct  version  for 
your  machine.  All  64  programs  run 
on  the  128  in  64  mode.  Be  sure  to 
read  the  instructions  in  the  corre- 
sponding article,  This  can  save  time 
and  eliminate  any  questions  which 
might  arise  after  you  begin  typing. 

We  frequently  publish  two 
programs  designed  to  make  typing 
easier;  The  Automatic  Proofreader, 
and  MLX,  designed  for  entering 
machine  language  programs. 

When  entering  a  BASIC  pro- 
gram, be  especially  careful  with 
DATA  statements  as  they  are  ex- 
tremely sensitive  to  errors.  A 
mistyped  number  in  a  DATA  state- 
ment can  cause  your  machine  to 
"lock  up"  (you'll  have  no  control 
over  the  computer),  if  this  happens, 
the  only  recourse  is  to  turn  your 
computer  off  then  back  on,  erasing 
whatever  was  in  memory.  So  be 
sure  to  save  a  copy  of  your  program 
before  you  run  it.  If  your  computer 
crashes,  you  can  always  reload  the 
program  and  look  for  the  error. 


Special  Characters 

Most  of  the  programs  listed  in  each 
issue  contain  special  control  charac- 
ters. To  facilitate  typing  in  any  pro- 
grams from  the  gazette,  use  the 
following  listing  conventions. 

The  most  common  type  of  con- 
trol characters  in  our  listings  appear 
as  words  within  braces:  {DOWN} 
means  to  press  the  cursor  down 
key;  {5  SPACES}  means  to  press 
the  space  bar  five  times. 

To  indicate  that  a  key  should 
be  shifted  (hold  down  the  SHIFT 
key  while  pressing  another  key), 
the  character  is  underlined.  For  ex- 
ample, A  means  hold  down  the 
SHIFT  key  and  press  A.  You  may 
see  strange  characters  on  your 
screen,  but  that's  to  be  expected.  If 
you  find  a  number  followed  by  an 
underlined  key  enclosed  in  braces 
(for  example,  {8  A}),  type  the  key 
as  many  times  as  indicated  (in  our 
example,  enter  eight  SHlFTed  A's). 

If  a  key  is  enclosed  in  special 
brackets,  B  i-  hold  down  the 
Commodore  key  (at  the  lower  left 
corner  of  the  keyboard)  and  press 
the  indicated  character. 

Rarely,  you'il  see  a  single  letter 
of  the  alphabet  enclosed  in  braces. 


This  can  be  entered  on  the  Com- 
modore 64  by  pressing  the  CTRL 
key  while  typing  the  letter  in 
braces.  For  example,  [A}  means  to 
press  CTRL-A. 

The  Quote  Mode 

Although  you  can  move  the  cursor 
around  the  screen  with  the  CRSR 
keys,  often  a  programmer  will  want 
to  move  the  cursor  under  program 
control.  This  is  seen  in  examples 
such  as  {LEFT}  and  {HOME}  in 
the  program  listings.  The  only  way 
the  computer  can  tell  the  difference 
between  direct  and  programmed 
cursor  control  is  the  quote  mode. 

Once  you  press  the  quote  key, 
you're  in  quote  mode.  This  mode 
can  be  confusing  if  you  mistype  a 
character  and  cursor  left  to  change 
it.  You'll  see  a  reverse  video  charac- 
ter {a  graphics  symbol  for  cursor 
left).  In  this  case,  you  can  use  the 
DELete  key  to  back  up  and  edit  the 
line.  Type  another  quote  and  you're 
out  of  quote  mode.  If  things  really 
get  confusing,  you  can  exit  quote 
mode  simply  by  pressing  RETURN. 
Then  fust  cursor  up  to  the  mistyped 
line  and  fix  it. 


When  You  Read: 
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The  Automatic  Proofreader 


Philip  1.  Nelson,  Assistant  Editor 

"The  Automatic  Proofreader"  helps 
you  type  in  program  listings  for  the 
128,  64,  Plus/4,  16,  and  VIC-20  and 
prevents  nearly  every  kind  of  typing 
mistake. 

Type  in  the  Proofreader  exactly  as 
listed.  Since  the  program  can't  check  it- 
self, type  carefully  to  avoid  mistakes. 
Don't  omit  any  lines,  even  if  they  con- 
tain unfamiliar  commands.  After  finish- 
ing, save  a  copy  or  two  on  disk  or  tape 
before  running  it.  This  is  important  be- 
cause the  Proofreader  erases  the  BASIC 
portion  of  itself  when  you  run  it,  leav- 
ing only  the  machine  lariguage  portion 
in  memory. 

Next,  type  RUN  and  press  RE- 
TURN. After  announcing  which  com- 
puter it's  running  on,  the  Proofreader 
displays  the  message  "Proofreader 
Active".  Now  you're  ready  to  type  in  a 
BASIC  program. 

Every  time  you  finish  typing  a  line 
and  press  RETURN,  the  Proofreader 
displays  a  two-letter  checksum  in  the 
upper-left  comer  of  the  screen.  Com- 
pare this  result  with  the  two-letter 
checksum  printed  to  the  left  of  the  line 
in  the  program  listing,  ff  the  letters 
match,  it's  almost  certain  the  line  was 
typed  correctly.  If  the  letters  don't 
match,  check  for  your  mistake  and  cor- 
rect the  line. 

The  Proofreader  ignores  spaces  not 
enclosed  in  quotes,  so  you  can  omit  or 
add  spaces  between  keywords  and  still 
see  a  matching  checksum.  However, 
since  spaces  inside  quotes  are  almost  al- 
ways significant,  the  Proofreader  pays 
attention  to  them.  For  example,  10 
PRINT'THrS  IS  BASIC"  will  generate 
a  different  checksum  than  10 
PRINT'THIS  ISBA        SIC". 

A  common  typing  error  is  transpo- 
sition— typing  two  successive  charac- 
ters in  the  wrong  order,  like  PIRNT 
instead  of  PRINT  or  64378  instead  of 
64738.  The  Proofreader  is  sensitive  to 
the  position  of  each  character  within  the 
line  and  thus  catches  transposition 
errors. 

The  Proofreader  does  not  accept 
keyword  abbreviations  (for  example,  ? 
instead  of  PRINT),  if  you  prefer  to  use 
abbreviations,  you  can  still  check  the 
line  by  LlSTing  it  after  typing  it  in, 
moving  the  cursor  back  to  the  line,  and 


pressing  RETURN.  LlSTing  the  line 
substitutes  the  full  keyword  for  the  ab- 
breviation and  allows  the  Proofreader 
to  work  properly.  The  same  technique 
works  for  rechecking  programs  you've 
already  typed  in. 

If  you're  using  the  Proofreader  on 
the  Commodore  128,  Plus/4,  or  16,  do 
not  perform  any  GRAPHIC  commands 
while  the  Proofreader  is  aciii'c.  When 
you  perform  a  command  like  GRAPH- 
IC 1,  the  computer  moves  everything  at 
the  start  of  BASIC  program  space — in- 
cluding the  Proofreader — to  another 
memory  area,  causing  the  Proofreader 
to  crash.  The  same  thing  happens  if  you 
run  any  program  with  a  GRAPHIC 
command  while  the  Proofreader  is  in 
memory. 

Though  the  Proofreader  doesn't 
interfere  with  other  BASIC  operations, 
it's  a  good  idea  to  disable  it  before  run- 
ning another  program.  However,  the 
Proofreader  is  purposely  difficult  to  dis- 
lodge: Et's  not  affected  by  tape  or  disk 
operations,  or  by  pressing  RUN/ 
STOP-  RESTORE.  The  simplest  way  to 
disable  it  is  to  turn  the  computer  off 
then  on.  A  gentler  method  is  to  SYS  to 
the  computer's  built-in  reset  routine 
(SYS  65341  for  the  128,  64738  for  the 
64,  65526  for  the  Plus/4  and  16,  and 
64802  for  the  VIC).  These  reset  routines 
erase  any  program  in  memory,  so  be 
sure  to  save  the  program  you're  typing 
in  before  entering  the  SYS  command. 

If  you  own  a  Commodore  64,  you 
may  already  have  wondered  whether 
the  Proofreader  works  with  other  pro- 
gramming utilities  like  "MetaBASIC." 
The  answer  is  generally  yes,  if  you're 
using  a  64  and  activate  the  Proofreader 
after  iiistalliug  the  other  utility.  For  ex- 
ample, first  load  and  activate  Meta- 
BASIC, then  load  and  run  the 
Proofreader. 

When  using  the  Proofreader  with 
another  utihty,  you  should  disable  both 
programs  before  running  a  BASIC  pro- 
gram. While  the  Proofreader  seems  un- 
affected by  most  utilities,  there's  no 
way  to  promise  that  it  will  work  with 
any  and  every  combination  of  utilities 
you  might  want  to  use.  The  more  utili- 
ties activated,  the  more  fragile  the  sys- 
tem becomes. 

The  New  Automatic  Proofreader 

10    VEC=  PK 1-:  K  (  7  7  2  )  +2  f5  [)  *  PE1-:K  (773) 
:LO=43iJlI  =  44 


20    PRINT    "AUTOMATIC    PROOFBEADE 

R   FOR    "::IF   VEC=42364   THI-;n 

(SPACE}PRINT    '■C-&4" 
30    IF   VEC«"50556    THEN    PRINT    "VI 

C-20" 
40    IP   VEC=3S158   THEN    GKAPillC    C 

LR: PRINT    "PLUS/4    S,    16" 
50    IF    VEC=I7165    TUEN    LO=45!llI  = 

46:GRAPiiIC    CLR:  PRINT"12a  " 
60    SA=(PEEK{LO)+256*PEEK{KI))+ 

6:ADR=SA 
70    FOR    J=0    TO    106: READ    DYT : POK 

E    ADR,FJYT:A0R=ADR+1:CHK  =  CHK 

+ BYT: NEXT 
80    IF    CHK 0  20570    THEN    PRINT    "* 

ERROR*    CHECK    TYPING     IN    DATA 
STATEMENTS": END 
90    FOR   J=l    TO    5: READ    HF,LF,HF: 

RS=SA+RF!HB=INT(RS/2S6 J ;LB= 

RS-(2S6*HB) 
100    CHK=CHK+RF+LF+HF;POKE    SA+L 

F,LB!POKE    SA+HF.HOsNEXT 
110    IF    CHK<> 22054    THEN    PRINT    " 

*  ERROR*    REFvOAD   PROGRAM   AND 

[ SPACE ICHECK    FINAL    LINE": EN 

D 
120    POKE    SA+I49, PEEK ( 772 ) :POKE 

SA+150,PEEK(773) 
130    IF    VEC=17165    THEN    POKE    SA+ 

14, 22; POKE    SA+18 , 23 : P0KESA+ 

29,2  24!POKESA+I39,2  24 
140    PRINT    CHR?( 147);aiR?(i7 ) ; " 

PROOFRKADER   ACTIVE"  jSY.S    SA 
150    POKE    HI,PEEK(ltI  )  +  l  :POKE    (P 

BEK(LO)+256*PEEK(HI) ) -1 , 0 : N 

EW 
160    DATA    120,169,73,141,4,3,16 

9,3,141 ,5,3 
170    DATA    88,90,16  5,20,  13  3,167, 

165,21,133,160,169 
180    DATA    0,141,0,25  5,162,31,18 

1,199,157.227,3 
190    DATA   202,16,246,169,19,32, 

210,255, 169,lfl,32 
200    DATA    210,255,160,0,132,180 

,132,  176,136,230,100 
210    DATA    200,185,0,2,240,46,20 

1,34,208,8,72 
220    DATA    165,176,73,255,133,17 

6,104,72,201,32,208 
230    DATA    7,165,176,200.3,104,2 

08,226, 104, 166, 180 
240    DATA   24,16  5,167,121,0,2,13 

3,167,  165, 160, 105 
250    DATA    0,133,160,202,208,239 

,240,202, 165,167,69 
260  DATA  168,72,41,15,168,185, 

211,3,32,210,255 
270  DATA  104,74,74,74,74,168,1 

85,211 ,3,32,210 
280    DATA    255, 162,  [31  ,  109,227,3, 

149,199,202, 16,248 
290    DATA    169,146,32,210,255,76 

,86,137,65,66,67 
300    DATA   68,69,70,71,7  2,74,7  5, 

77,80,81.82,03,88 
310    DATA    13,2,7,167,31,32,151. 

116,117,151.120,129, 167, 136 
,137  a. 
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Jkyll  ^/^  Machine  Language  Entry  Program 
I  VIL/m  For  Commodore  64 


Ottis  Cowper,  Technical  Editor  I 


"MLX"  is  a  labor-saving  utility  that 
allows  almost  fail-safe  entry  of  Com- 
modore 64  machine  language  programs. 

Type  in  and  save  some  copies  of  MLX — 
you'll  want  to  use  it  to  enter  future  ML 
programs  from  COMPUTEt's  GAZETTE. 
When  you're  ready  to  enter  an  ML  pro- 
gram, load  and  run  MLX.  It  asks  you  for  a 
starting  address  and  an  ending  address. 
These  addresses  appear  in  the  article  ac- 
companying the  MLX-format  program 
listing  you're  typing. 

If  you're  unfamiliar  with  machine 
language,  the  addresses  (and  all  other 
values  you  enter  in  MLX)  may  appear 
strange.  Instead  of  the  usual  decimal 
numbers  you're  accustomed  to,  these 
numbers  are  in  hexadecimal — a  base  16 
numbering  system  commonly  used  by 
ML  programmers.  Hexadecimal- — hex 
for  short — includes  the  numerals  0-9 
and  the  letters  A-F.  But  don't  worry — 
even  if  you  know  nothing  about  ML  or 
hex,  you  should  have  no  trouble  using 
MLX. 

After  you  enter  the  starting  and 
ending  addresses,  you'll  be  offered  the 
option  of  clearing  the  workspace. 
Choose  this  option  if  you're  starting  to 
enter  a  new  listing.  If  you're  continuing 
a  listing  that's  partially  typed  from  a  pre- 
vious session,  don't  choose  this  option. 

A  functions  menu  will  appear.  The 
first  option  in  the  menu  is  ENTER 
DATA.  If  you're  just  starting  to  type  in 
a  program,  pick  this.  Press  the  E  key, 
and  type  the  first  number  in  the  first 
line  of  the  program  listing.  If  you've  al- 
ready typed  in  part  of  a  program,  type 
the  line  number  where  you  left  off  typ- 
ing at  the  end  of  the  previous  session 
(be  sure  to  load  the  partially  completed 
program  before  you  resume  entry).  In 
any  case,  make  sure  the  address  you  en- 
ter corresponds  to  the  address  of  a  line 
in  the  listing  you  are  entering.  Other- 
wise, you'll  be  unable  to  enter  the  data 
correctly.  If  you  pressed  E  by  mistake, 
you  can  return  to  the  command  menu 
by  pressing  RETURN  alone  when 
asked  for  the  address.  (You  can  get  back 
to  the  menu  from  most  options  by 
pressing  RETURN  with  no  other  input.) 

Entering  A  Listing 

Once  you're  in  Enter  mode,  MLX  prints 
the  address  for  each  program  line  for 
you.  You  then  type  in  all  nine  numbers 
on  that  line,  beginning  with  the  first 
two-digit  number  after  the  colon  (:). 
Each  line  represents  eight  data  bytes  and 


a  checksum.  Although  an  MLX-format 
listing  appears  similar  to  the  "hex 
dump"  listings  from  a  machine  lan- 
guage monitor  program,  the  extra 
checksum  number  on  the  end  allows 
MLX  to  check  your  typing. 

When  you  enter  a  line,  MLX  recal- 
culates the  checksum  from  the  eight 
bytes  and  the  address  and  compares 
this  value  to  the  number  from  the  ninth 
column.  If  the  values  miatch,  you'll  hear 
a  bell  tone,  the  data  will  be  added  to  the 
workspace  area,  and  the  prompt  for  the 
next  line  of  data  will  appear.  But  if  MLX 
detects  a  typing  error,  you'll  hear  a  low 
buzz  and  see  an  error  message.  The  line 
will  then  be  redisplayed  for  editing. 

Invalid  Characters  Banned 

Only  a  few  keys  are  active  while  you're 
entering  data,  so  you  may  have  to  un- 
learn some  habits.  You  do  not  type 
spaces  between  the  columns;  MLX 
automatically  inserts  these  for  you.  You 
do  not  press  RETURN  after  typing  the 
last  number  in  a  line;  MUf  automatical- 
ly enters  and  checks  the  line  after  you 
type  the  last  digit. 

Only  the  numerals  0-9  and  the  let- 
ters A-F  can  be  typed  in.  If  you  press 
any  other  key  (with  some  exceptions 
noted  below),  you'll  hear  a  warning 
buzz.  To  simplify  typing,  the  numeric 
keypad  modification  from  the  March 
1986  "Bug-Swatter"  column  is  now  in- 
corporated in  the  hsfing.  The  keypad  is 
active  only  while  entering  data.  Ad- 
dresses must  be  entered  with  the  nor- 
mal letter  and  number  keys.  The  figure 
below  shows  the  keypad  configuration; 
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MLX  checks  for  transposed  charac- 
ters. If  you're  supposed  to  type  in  AO 
and  instead  enter  OA,  MLX  will  catch 
your  mistake.  There  is  one  error  that 
can  slip  past  MLX:  Because  of  the 
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checksum  formula  used,  MLX  won't 
no  rice  if  you  accidentally  type  FF  in 
place  of  00,  and  vice  versa.  And  there's 
a  very  slim  chance  that  you  could  gar- 
ble a  fine  and  still  end  up  with  a  combi- 
nation of  characters  that  adds  up  to  the 
proper  checksum.  However,  these  mis- 
takes should  not  occur  if  you  take  rea- 
sonable care  while  entering  data, 

Editing  Features 

To  correct  typing  mistakes  before  fin- 
ishing a  line,  use  the  INST/DEL  key  to 
delete  the  character  to  the  left  of  the 
cursor,  (The  cursor-left  key  also  de- 
letes.) If  you  mess  up  a  line  really  badly, 
press  CLR/HOME  to  start  the  line  over. 
The  RETURN  key  is  also  active,  but 
only  before  any  data  is  typed  on  a  line. 
Pressing  RETURN  at  this  point  returns 
you  to  the  command  menu.  After  you 
type  a  character  of  data,  MLX  disables 
RETURN  unril  the  cursor  returns  to  the 
start  of  a  line.  Remember,  you  can  press 
CLR/HOME  to  quickly  get  to  a  hne 
number  prompt. 

More  editing  features  are  available 
when  correcting  lines  in  which  MLX 
has  detected  an  error.  To  make  correc- 
tions in  a  line  that  MLX  has  redisplayed 
for  editing,  compare  the  line  on  the 
screen  with  the  one  printed  in  the  list- 
ing, then  move  the  cursor  to  the  mis- 
take and  type  the  correct  key.  The 
cursor  left  and  right  keys  provide  the 
normal  cursor  controls.  (The  INST/ 
DEL  key  now  works  as  an  alternative 
cursor-left  key.)  You  cannot  move  left 
beyond  the  first  character  in  the  line.  If 
you  try  to  move  beyond  the  rightmost 
character,  you'll  reenter  the  line.  Dur- 
ing editing,  RETURN  is  active;  pressing 
it  tells  MLX  to  recheck  the  line.  You  can 
press  the  CLR/HOME  key  to  clear  the 
enfire  line  if  you  want  to  start  from 
scratch,  or  if  you  want  to  get  to  a  line 
number  prompt  to  use  RETURN  to  get 
back  to  the  menu. 

Display  Data 

The  second  menu  choice,  DISPLAY 
DATA,  examines  memory  and  shows 
the  contents  in  the  same  format  as  the 
program  listing  (including  the  check- 
sum). When  you  press  D,  MLX  asks  you 
for  a  starting  address.  Be  sure  that  the 
starting  address  you  give  corresponds 
to  a  line  number  in  the  lisring.  Other- 
wise, the  checksum  display  will  be 
meaningless.  MLX  displays  program 
lines  until  it  reaches  the  end  of  the  pro- 
gram, at  which  point  the  menu  is  redis- 


played.  You  can  pause  the  display  by 
pressing  the  space  bar.  (MLX  finishes 
printing  the  current  line  before  halting.) 
Press  space  again  to  restart  the  display. 
To  break  out  of  the  display  and  get  back 
to  the  menu  before  the  ending  address 
is  reached,  press  RETURN. 

Other  Menu  Options 

Two  more  menu  selections  let  you  save 
programs  and  load  them  back  into  the 
computer.  These  are  SAVE  FILE  and 
LOAD  FILE;  their  operation  is  quite 
straightforward.  When  you  press  S  or  L, 
MLX  asks  you  for  the  filename.  You'll 
then  be  asked  to  press  either  D  or  T  to 
select  disk  or  tape. 

You'll  notice  the  disk  drive  starting 
and  stopping  several  times  during  a 
load  or  save.  Don't  panic;  this  is  normal 
behavior.  MLX  opens  and  reads  from  or 
writes  to  the  file  instead  of  using  the 
usual  LOAD  and  SAVE  commands.  Disk 
users  should  also  note  that  the  drive 
prefix  0;  is  automatically  added  to  the 
filename  (line  750),  so  this  should  not 
be  included  when  entering  the  name. 
This  also  precludes  the  use  of  @  for 
Save-with' Replace,  so  remember  to  give 
each  version  you  save  a  different  name. 

Remember  that  MLX  saves  the  en- 
tire workspace  area  from  the  starting 
address  to  the  ending  address,  so  the 
save  or  load  may  take  longer  than  you 
might  expect  if  you've  entered  only  a 
small  amount  of  data  from  a  long  list- 
ing. When  saving  a  partially  completed 
listing,  make  sure  to  note  the  address 
where  you  stopped  typing  so  you'll 
know  where  to  resume  entry  when  you 
reload. 

MLX  reports  the  standard  disk  or 
tape  error  messages  if  any  problen^s  are 
detected  during  the  save  or  load.  (Tape 
users  should  bear  in  mind  that  Commo- 
dore computers  are  never  able  to  detect 
errors  during  a  save  to  tape.)  MLX  also 
has  three  special  load  error  messages: 
INCORRECT  STARTING  ADDRESS, 
ivhich  means  the  file  you're  trying  to 
load  does  not  have  the  starting  address 
you  specified  when  you  ran  MLX; 
LOAD  ENDED  AT  address,  which 
means  the  file  you're  trying  to  load 
ends  before  the  ending  address  you 
specified  when  you  started  MLX;  and 
TRUNCATED  AT  ENDING  AD- 
DRESS, which  means  the  file  you're 
trying  to  load  extends  beyond  the  end- 
ing address  you  specified  when  you 
started  MLX.  If  you  see  one  of  these 
messages  and  feel  certain  that  you've 
loaded  the  right  file,  exit  and  rerun 
MLX,  being  careful  to  enter  the  correct 
starting  and  ending  addresses. 

The  QUIT  menu  option  has  the  ob- 
vious effect — it  stops  MLX  and  enters 
BASIC.  The  RUN/STOP  key  is  dis- 
abled, so  the  Q  option  lets  you  exit  the 


program  without  turning  off  the  com- 
puter. (Of  course,  RUN/STOP-RE- 
STORE also  gets  you  out.)  You'll  be 
asked  for  verification;  press  Y  to  exit  to 
BASIC,  or  any  other  key  to  return  to  the 
menu.  After  quitting,  you  can  type 
RUN  again  and  reenter  MLX  without 
losing  your  data,  as  long  as  you  don't 
use  the  clear  workspace  option. 

The  Finished  Product 

When  you've  finished  typing  all  the 
data  for  an  ML  program  and  saved  your 
work,  you're  ready  to  see  the  results. 
The  instructions  for  loading  and  using 
the  finished  product  vary  from  program 
to  program.  Some  ML  programs  are  de- 
signed to  be  loaded  and  run  like  BASIC 
programs,  so  all  you  need  to  type  is 
LOAD  "filename",8  for  disk  or  LOAD 
"filename"  for  tape,  and  then  RUN. 
Such  programs  will  usually  have  a 
starting  address  of  0801  for  the  64.  Oth- 
er programs  must  be  reloaded  to  specif- 
ic addresses  with  a  command  such  as 
LOAD  " filename", S,l  for  disk  or  LOAD 
"filename", I, I  for  tape,  then  started 
with  a  SYS  to  a  particular  memory  ad- 
dress. On  the  Commodore  64,  the  most 
common  staffing  address  for  such  pro- 
grams is  49152,  which  corresponds  to 
MLX  address  COOO.  In  either  case,  you 
should  always  refer  to  the  arficle  which 
accompanies  the  ML  lisfing  for  infor- 
mation on  loading  and  running  the 
program. 

An  Ounce  Of  Prevention 

By  the  time  you  finish  typing  in  the  data 
for  a  long  ML  program,  you  may  have 
several  hours  invested  in  the  project. 
Don't  take  chances — use  our  "Auto- 
matic Proofreader"  to  type  the  new 
MLX,  and  then  test  your  copy  thorough- 
ly before  first  using  it  to  enter  any  sig- 
nificant amount  of  data.  Make  sure  al! 
the  menu  opfions  work  as  they  should. 
Enter  fragments  of  the  program  starting 
at  several  different  addresses,  then  use 
the  Display  option  to  verify  that  the 
data  has  been  entered  correctly.  And  be 
sure  to  test  the  Save  and  Load  options 
several  times  to  insure  that  you  can  re- 
call your  work  from  disk  or  tape.  Don't 
let  a  simple  typing  error  in  the  new 
MLX  cost  you  several  nights  of  hard 
work. 


MLX  For  Commodore  64 

SS    .1.0    REM   VERSION    1.1  t    LINES    8 
30,950    MODIFIED,    LINES    4 
85-487    ADDED 
EK    100    POKE    36,50tCLRiDIM   IN?, 

I,J,A,B,A5,B$,A(7),N? 
DM  .1.1.0  C4=48!C6=.16!C7=7!Z2=2:Z 

4=254 :Z5-255:Z6=2S6:Z7= 

.1.27 
CJ  120  FA='PEEK(4S)+Z6*PEEK(46) 

:BS=PEEK(55)+Z6*PEEK(S6 


) :HS="01234S6789ABCDEF" 

SB  130  R5=CHR?(13) :L?="iLEPrJ" 
:S$="  ":D5=CHR$(20) !Z5= 
CHRS(0)  :T5="U3  RIGHT  J  " 

CQ  140  SD=5427  2!FOR  I=SD  TO  SD 
+Z3SP0KE  I,0sNEXT!POKE 
[SPACE)SD+24,lSiPOKE  7B 
8,52 

FC  150  PRINT"lCLRj"CHR$(142)CH 
R5(8)!POKE  53280, 15 :POK 
E  53281,15 

EJ  160  PRINT  T5"  jREDllRVSj 
U  SPACES] §8  91 
12  SPACES) "SPC{ 28)" 
{2    SPACESHOFFJ  JBLU)  ML 
X  II  fREDJlRVS) 
{2  SPACES t"SPC( 28)" 
fl2  SPACES) (DLUl" 

FR  170  PRINT" I  3  DOWN) 

[3  SPACES }COMPUTEl 'S  MA 
CHINE  lANGUAGE  EDITOR 
(3  DOWHJ" 

JB  180  PRINT "(BLK) STARTING  ADD 
RESSi4i";!GOSOB300iSA=A 
DiGOSUB1040iIF  F  THENIB 
0 

GF  190  PRINT"tBLKl [2  SPACES) EN 
DING  ADDRESSB4i"; iGOSUB 
300  ;EA='AD;GOSUB1030  :  IF 
(space )F  THEN190 

KR  200  INPUT" {3  DOWnIEbLkJCLEA 
R  WORKSPACE  [Y/N]i4§";A 

5  J  IP  left5{a5,i)<>"y"th 

EN220 

PG  2.10  PRINT"{2  DOWN)  (BLUjWORK 
INC.  ■  "r  !PORI  =  BS  TO  BS  + 
EA-SAf7 t POKE  I,0iNEXTiP 
RINT"D01^E" 

DR    220    PRINTTAB(10}"E2    DOWN) 
[ BLK ) [ RVS  i    MLX   COMMAND 
tSPACKllMSNU    {DOWNli43"j 
PRINT   T5"(RVS)E{0FF}KTE 
R   DATA" 

PRINT    T5"tRVSlD{0FFllSP 
LAY   DATA":PRINT   TS" 
(RVS]L(OFF)OAD   FILE" 
PRINT   T5"lRVSiStOFFlAVE 

FILE": PRINT    T5"{RVS)Q 
I0PF)UIT{2    DOWN) I BLK J" 
GET   AS: IF   A5=N$    THEN250 
A=0iFOR   1=1    TO    5! IF   A$= 
MID$( "EDLSQ", 1,1) THEN   A 
=1:1-5 

NEXTiON  A  GOTO4a0,610,6 
90 , 700, 260  SGOSUB1060 :G0 
TO2S0 

PRINT" ( RVS}  QUIT  "iINPU 
T"(D0Wt])E4iARE  YOU  SURE 
[Y/N]";A?:IF  LEFT5(A5, 
1)<>»Y"THEN220 
POKE  ED+24,0iEND 
IN5=N?jAD=0!lNPUTIKS:IF 
LEN  t IN? ) <  > 4THENRETURN 

KF  3).0  B5=IN?:GOSUB320:AD»A!B5 
"MID? (IN?, 3) iGOSUB320iA 
D-AD*  2  5  6+A ! RETU  RN 

PP  320  A=0:FOR  J=l  TO  2!A?=MID 
?(B?,J,1) :B«ASC(A?)-C4+ 
(A5>-"e")*C7:A=A*C6+B 

JA  330  IF  B<e  OR  B>15  THEN  AD= 
0:A=-1 :J=2 

GX    340    NEXT: RETURN 

CH  350  B='INT(A/C6)  SPRINT  MID?( 
HS,B+l,.l)  f  ;B=A-B*C6:PRI 
NT  MID5(H?,B+l,,l)f  rRETU 
RM 

Rfi  360  A=INT(AD/Z6)iGOSUB350iA 
=AD-A*Z6 :GOSUB350 ! PRINT 

BE    370    CK=1NT  (AD/26)  :CK='AD-Z4* 

CK+Z5*{CKXZ7) :GOTO390 
PX    380    CK=CK*Z2+Z5*(CK>Z7)+A 


BD 

230 

JS 

240 

JH 

250 

HK 

260 

FD 

270 

EJ 

280 

EM 

290 

JX 

300 
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JC 

390 

QS 

400 

E3C 

410 

HD 

420 

JK 

430 

SK 

440 

GC 

450 

HA 

460 

HD 

470 

FK 

460 

CK=CK+Z5*(CK>Z5) iRETURH 

PRINT "(DOWN 3 STARTING  AT 

i4l"r!GOSUB300iIF  IN$<> 

N5  THEN  GOSUB1030:IF  F 

[SPACE iTHEN400 

RETURN 

PR1NT"JRVS}    ENTER    DATA 

[space] "JGOSUH400! IE  IN 

$-m    THEN220 

OPEK3,3!PRINT 

POKE.1-9a,0!GOSUB360iIF    F 

THEN    PRINT    IN? i PRINT" 
[UPJIS    RIGHT]*"; 
FOR    1=0    TO    24    STEP    3iBS 
=SSiFOR  J=i    TO   2iIF   F  T 
HEN    B?=MIDS(IN5,I+J,1} 
PRINT"[RVSJ"B5L5; !IF    I< 
24THEN    PRINT" {off}"; 
GET    ASiIF   A5»NS    THEN470 
IF(A$>"/"ANDA9<";")0R(A 
S>"@"ANDA$<"G" )THEN540 
A=.-(A5  =  ''M")-2*(A5  =  ",")~ 
3*(A5=". "}-4*(A5="/")-5 
♦(A9="J")-6*tA5  =  "K*") 
A-A-7*(AS="L")-8*(A5-"i 
•}-9*(A5-"U" )-10*{A5="I 
•)-ll*(A5-"0")-12*{A5=" 
p..) 

A=A-J.3*(AS=SS)  iIF    A  THE 

N    A$=MIDS("ABCD123E456F 

0",A,1)!GOTO    540 

IF    A5  =  R$    AND(U=0>AND(J 

-1)0R    F)THEN    PRINT    B? ;  : 

J=2:NEXT:I=24!GOTOSS0 

IF  as="(home)"  then  PRI 

NT    B5!j=2;NEXTiI=24iNEX 

T!F=0:GOTrO440 

IF (A$="i RIGHT }")ANDF   TH 

ENPRINT    BSL?; SGOTOS40 

IF    AfoL?    AND   A50D5    OR 

( II=0)AND(J=1) )THEN   GOS 

UB106asGOTO470 

A5aLS+SS+L$!pRINT    B?L5; 

!j=2-J:IP  J    THEN    PRINT 

(SPACE)LS; : 1=1-3 

PRINT    A5;!NEXT   JsPRINT 

( SPACE  J  S$ ; 

NEXT    IsPRINT:PRINT"EUP) 

[5    RIGHT)"; :1NPUT*3, INS 

I  IF    IN?=N5    THEN    CLOSES: 

GOTO220 

FOR    1=1    TO    25    STEP3:05= 

HIDSCIN5,I):GOSUB320JIF 

1<25   THEN  GOSUB380tA(I 
/3HA 

NEXTiIF  AOCK  THEN  GOSU 
B1060:PRINT"£bLKJ ( RVS | 
[space) ERROR!  REENTER  L 
INE  B4i"!F=liGOTO440 
GOSUBl0e0 !B=BS+AD-SAjPO 
R  1=0  TO  7iP0KE  B+I,A(I 
) iNEXT 

AD»AD+8!lF   AD>EA   THEN    C 
LOSE3!PRINT"[DOWNi(BLU] 
*•    END   OF    ENTRY    **[BLKi 
[2    DOWNJ "1GOTO700 
P-0JGOTO440 
PRINT" [CLR] (DOWN H RVS j 
[  SPACE  ]  DI SP  LAY    DATA    "  i  G 
OSUB400IIF    INS=N5    TREN2 
20 
PRI  NT  "  i  DOWN  }  [  BLU )  PRESS  J 

[RVS] SPACE {OFF}    TO    PAU 

SE,    {rvs}return(offJ  to 

aREAK§43[D0WN]" 
GOSUB360  jB>=BS+AD-SAl  FOR 
I=»BTO    B+7!A=PEEK{I)  iGOS 
UB350iGOSUB3a0iPRINT    S5 

CC    640    NEXT!pRINT"(RVSj";!AsCK 

iGOSUB350:PRINT 
KH    650    F-IjAD-AD+SsIF    AD>EA   TH 


GS  485 
FX  4se 

CM  487 
MP  490 
KC  500 

MX  510 

GK  520 

HG  530 

QS  540 
FM  550 

QC  560 

PK  570 

HJ  580 
QQ  590 


GQ  600 
QA  610 


RJ  620 


KS  630 


KC 

660 

BO 

670 

AD 

6B0 

CM 

690 

PC 

700 

RX 

710 

PR  720 


FP  730 


HQ 

740 

HH 

750 

SO 

760 

FJ 

770 

PE 

780 

FC 

790 

GS 

B00 

MA 

810 

GE 

820 

RX 

830 

FA 

840 

FQ 

850 

SA 

860 

GQ 

870 

BJ 

880 

HJ  890 


CS 

900 

sc 

910 

KM 

920 

JF 

930 

AE  940 

XP  950 

PR  960 

DP  970 


ENPRINT "[DOWN} [BLU}**  E 

ND  OP  DATA  **"iGOTO220 

GST    A5tIF   A5=RS    THEN   GO 

SUB10801GOTO220 

IF   AS=S5    then   F-F+llGOS 

UB10B0 

ONFGOTO&30,660,630 

PRINT" [DOWN] [RVS]    LOAD 

[ SPACE JDATA    "jOP-ltGOTO 

710 

PRINT" [DOWN] { RVS]    SAVE 

[SPACE] FILE    "iOP=0 

IN5=NS : INPUT " [DOWN }FILE 

NAME|4|"!lNS:IF    IN5=N5 

JSPACE}THEN220 

F-01 PRINT" [DOWN) [BLKj 

[ RVS 3T[ OFF  JAPE   OR    ( RVS J 

D{0FF}ISK!    f43"; 

GET    AS  I  IF    ASa^T'THEN    PR 

INT "T [ DOWN  3 " 1 GOTO8e0 

IF    AS':>"D"THEN730 

PRI KT "D [ DOWN  3 " 1 OPENl 5 , 8 

,15, "I0t "!B=EA-SAjIN5=" 

0j"+INS!lF  OP  THEN810 

OPEN  1,8,8,INS+",P,W"!G 

OSUB860SIF  A  THEN220 

A1!=INT(SA/2S6}  iAL=SA-(A 

11*256)  iPRINT*l,CHR5[AL) 

;CHRS(AH>; 

FOR    1=0    TO    BtPRINTH.CH 

R5(PEEK(BS+I)) ; sIF    ST    T 

HEN800 

NEXTiCLOSEl tCLOSE15  tGOT 

0940 

GOSUB1060jPRINT"£DOWN) 

[BLK3ERR0R   DURING    SAVEi 

§4| " tGOSUB360  SGOTO220 

OPEN    l,a,8,IN5+",P,R"sG 

OSUBSeStlF  A  THEN220 

GET#l,A5,BS!AD=ASC(A5+2 

S)+256*ASC(B5+Z5}:IF  AD 

<>SA   THEN  F=lsGOTO8S0 

FOR  1=0  TO  BiGETfl.AStP 

OKE  BS+I,ASC{AS+ZS) !lF( 

loBjAND  ST  THEN  F=2iAD 

-I:I=B 

NEXTsIF    ST064    THEN    F-3 

CLOSEltCLOSElS lON    ABS(F 

>>0)+l    GOTO960,970 

INPUT#15,A,AS!lF  A  THEN 

CLOSEl )CL0SE15  sGOSUBia 
60!pRINr"{RVS5ERROR:  "A 
S 

RETURN 

POKE183,PEEK(FA+2) iPOKE 
187, PEEK {FA+3 ) iPOKEiaB, 
PEEK  ( FA-t-4  )  :  IFOP=0THEN92 
0 

SYS  63466!lF(PEEK(783)A 
ND1)THEN  GOSUB1060:PRIN 
T" [DOWN] [RVS]  FILE  NOT 
[ SPACE }FOUND  "!GOTO690 
AEbPEEK ( 829) +2 56*PEEK( B 
30)!lP  ADOSA  THEN  F-ls 
GOTO970 

A=PEEK(e31)+2  56*PEEK{83 
2)-l >F=P-2*{A<EA)-3*(A> 
EA) !AD-A-ADtGOTO930 
A=SA!B=EA+1:GOSUB1010jP 
OKE780,3tSYS    63338 
At'BS  :  B=BS  +  (EA-SA)  +1  :G0S 
UB1010)ON    OP    GOTO950!SY 
S    63591 
GOSUB10a0iPRINT"[BLU}** 

SAVE  COMPLETED  **"iGOT 
0220 

POKEl 47,0: SYS    63562 i IF 
[ SPACE }ST>0   THEN970 
GOSUB1080:PRINT"[BLU]** 

LOAD    COMPLETED    **"|G0T 
0220 
GOSOB1060 ! PRINT "[ BLK ) 


{RVS} ERROR  DURING  LOAD: 
(DOWN}i4|"iON  F  G0SUB98 
0,990,1000 :GOTO220 
PP  980  PRINT "INCORRECT  STARTIN 
G  ADDRESS  ( " f iGOSUB360 : 
PRIbfT"  3":  RETURN 
GR  990  PRINT  "LOAD  ENDED  AT  "n 
AD=SA+ADiGOSUB360  sPRINT 

D5 1  RETURN 
FD    1000    PRINT "TRUNCATED    AT    END 

ING    ADDRESS ": RETURN 
RX    1010    AH=INT (A/256 ) :AL=A-( AH 

*2563 :POKE193,AL!POKEi 

94,  AH 
FF    1020  AH=INT(B/256)  !AI/=B-(AH 

*256) iPOKE174,AL: POKEl 

75, AH  1  RETURN 
FX    1030    IF    AD<SA   OR   AD>£A   THEN 

1050 
HA   1040    IF(AD>511    AND   AD<40960 

)OR(AD>49151    AND   AD<53 

248) THEN  GOSU Bi 080 iF=0 

! RETURN 
HC    1050    GOSUB1060:PRINT"[RVS} 

[SPACE  3  INVALID  ADDRESS 
[ DOWN) ( BLK) "! P-1 1 RETU 

RN 
AR    1060    POKE    SD+5,31iPOKE    SD+6 

,20a:POKE   SD,240!POKE 

{SPACE3SD+l,4:POKE  SD+ 

4,33 
DX  1070  FOR  S=l  TO  100:NEXTtGO 

TO1090 
PP  1080  POKE  SD+5,8:P0KE  SD+6, 

240  I  POKE  SD,0:POKE  SD+ 

l,90iPOKE  SD+4,17 
AC  1090  FOR  S-1  TO  100:NEXTiPO 

KE  SD4.4,0!POKE  SD,0:PO 

KE  SD+1,0! RETURN 
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BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please 
refer  to  "How  To  Type  In 
COMPUTERS  GAZETTE  Programs," 
whicK  appears  before  the  Program 
Listings, 


Color  Craft 

Article  on  page  62. 

Program  1:  Color  Craft- 
Section 


-BASIC 


QP    -10    IFFL=0THENfL=1  iLOAD    "COL 

OR  CRAFT. OBJ", 8,1 
RR    20    FL=2:POKE56,32:CLR:DrMFP 

(2,9),BAR(1.0),SC(9),MP(2 

,9) 
EQ  30  POKE2G40,13;POKE2042,253 
: POKE2043 , 254 : POKE2044, 2 
55 
ER  40  DIMCOO)  !CO(l  )  =  1  :CO(2>=7 

:CO(3)=5 !CO(4)=G!CO(5)=0 

:C0(6)=2:C0(7)=14 
AM  50  aD(8)=l.0:CO(9)  =  l3 
XS  60  DIMS.V(9),S2{9)  ,S3(2),S4( 

2) 
HQ    70    SI  (1  )=0.l  :S2{l)  =  197:ST(2) 
=  .129:S2(2)  =  .V98!S,1  (3)  =  i29 
!S2(3)=196 
RS    80    SI.  {4)=65iS2(4)  =  .1.96jSJ.{5) 
'=193:S2{5)  =  X96!S.U6)  =  1:S 
2(6)  =  i.96 
CH    90   SX(7)  =  1-93:S2(7)=.197;S1-(B 
)  =  129;S2(8)  =  1.97:S1.  (9)=6  5 
!S2(9)  =  l.97 
AA   .100   33(1  )  =  .l.:S4(!.)  =  .1.98:S3(2) 

=6  5!S4(2)=198!P0KE53242 

,63 
JB    .U.0   CO(0)  =  3iSl.  (0)-Sl{l)iS2( 

0)=S2(1} 
QJ    120   V=53248!POKEV+.16,0:NR=J 

: POKEV+2  9,0! POKEV+2  3 , 0 
BS  130  POKE53276,PEEK( 53276 )0R 

{2T0) 
MQ  140  BAR(i )=l!BAR(2}=2:BAR(3 
)=4!BAR(4)=14:BAR(S)=5! 

BAR{6)=6iBAR(7)=7 
RD  150  BAR(8)  =  .r0!BAR(9}  =  1.1  )BAR 

(10)=13:POKE53280,14 
AD  160  F0RI=1T09:SC(I)=C0(I) :N 

EXT:POKE2045,14:POKE204 

6,1.5 
QJ  ,1.70  POKE53245,l28iPOKE53246 

,3:POKE53243,85:POKE532 

44,20,l!SYS50944 
RS  180  POKE53245,l92iPOKE53246 

,3:POKE53243,149:POKE53 

244,20l:SYS50944 
BP   190    POKEV+16,96:POKEV+10,43 

: POKEV+1 2,43: POKEV+1 1 , 5 

9iPOKEV+13,82! 
RF  200  POKEV+45,0iPOKEV+44,a!N 

H=0 
BH  210  BASE=8192iPOKE53272,PEE 

K{53272)OR8 
JS  220  POKE53265,PEEK(53265)OR 

32 SPOKES3270, PEEK (53270 

)0R16iPOKE532ai,3 
KR   230    POKE251.  ,0:POKE252,32:PO 

KE253 , 64 !P0KE254 , 33 :POK 

E49.V52,255:SYS49153 
SC    240    P0KE2S1.  ,64!POKE252,33:P 

OKE253,e4:POKE3  54.63iPO 

KE49152,0!SYS49153 


HG    250    POKE2  51,0tPOKE252,4!POK 

E2  53,232:POKE2  54,7:POKE 

49152, 0:SYS49153 
QC    260    POKE251,0:POKE252,216!P 

OKE2S3,231  !P0KE254  ,  2.19  : 

POKE49152,0£SYS49153 
RF    270    CR>=14:GOSUB1290 
MR    280    P0KE2S1 ,0:POKE25Z,62iPO 

KE253,64:POKE254,63:POK 

E49152,25S:SYS49153 
KA   290    L=.l  :FORI=0TO9jPORJ=0TO3 

:POKES62S6+I*4+J,BAR(L) 

!NEXTJ:L=L+1 :HEXTI 
GB  300  FORBY=8768T014848STEP32 

0 
SM  310  LY=INT( BY-BASE )/a+1024! 

P0KELY,96 
RE    320    FORI=0TO7!POKEBY+I,PEEK 

( BY+I )0R64  sNEXT (NEXT 
AH    330    F0RBY=14599T0,\4S53STEP8 

:POKEBY,255 
RC    340   I,Y=INT(BY-BASE)/8+55296 

!P0KELY,6:NEXT 
FA   350   FORBY=14598TO.l4a52STEP8 

:POKEBY,255 
EQ    360    LY=INT (BY-BASE) /8+5 5296 

iP0KELY,6!NEXT 
CG    370    L=.l6191  !FORI=0TO39:POKE 

L-(l*a},).70:KEXT 
PH    380   FORI=lT09:CO(I)  =  SC{IhN 

EXT 
SC  390  POKE53245,64:POKE53246, 

63:POKE53243,X93:POKE53 

244,.198:SYS5S944 
DR    400    POKEV+41,0:POKEV+42,0iP 

OKEV+43,0 
AG  410  POKE53 245,1 28 !P0KE53246 

,63:POKE53243,S3(1 ) :POK 

E53244,S4{1) :SYS50944 
RS  420  POKE53 245,1 92 :POKE53 246 

,63!POi<;E53243,S3(2)  sPOK 

E53244,S4<2) :SYS50944 
FJ  430  POKEV+6,30!POKEV+7,220: 

POKEV+8 , 70 ! POKEV+9 , 220 : 

POKEV+2 1,1 20 
DA   440   GOSUB1040:POKE49233,3 
RS    4  50    FORSB=NHT09:POKEV+16,96 
GF    460    NY=FP(2,SB) :NX=FP(1,SB) 

:IFNX<256THEW480 
CS  470  POKEV+16,97:NX=NX-255 
GC  480  POKE53285,CO{SB) 
JC  490  POKE53245,64iPOKE53246, 

3!POKE53243,Sl (SB):POKE 

53244,  S2(  SB  hSYS50944 
FB    500    POKEV,NX:POKEV+.l  ,NY:POK 

E49189,0:SYS4918S 
JA    5'0    NEXTSB!NH=liPOKE49233,0 
MQ    520    FL=9 
GH    530    POKEV+4,255:POKEV+5,10S 

:P0KEV+16,96 
AX    540   POKE51207,6i :POKE5i350, 

2  39 : P0KE491 89 , 2 : P0KE2  5 1 
,4iPOKE252,208 
CK    550    POKEV+2 1, PEEK (V+21)OR4 
RB    560    SYS  51011 

FK    570    IFPEEK(50978)<>0THEN560 
FC    580    FORI=1TO300!NEXT 
KK    590    X=PEEK(V+4)+2  4:Y=PEEK(V 

+5)+10:IF(PEEK(V+16)AND 

4)>0THENX=X+25  5 
CK  600  IFY>240THEN870 
XQ  610  IFX>2  55THEN680 
JC  620  IFY<FP(2,7)-4THEN530 
SF  630  IFX<70THENPOKE'V+2'  ,0!FL 
=9:POKES3280,14:GOTO220 
RQ  640  IFX<FP(1,6}THEN1320 
QP  650  F0RSB=7TO9:IFX<FP{l,SB) 

THEN730 
KP  660  NEXT 
HX  670  SD=10:GOTO730 
HQ  680  IFX<275TUEN620 
PM  690  IFY<100THEN1110 


CK  700  FORSB=2TOS;IPy<PP(2,SB) 

THEN? 30 
GR  710  NEXT 
QM  7  20  SB=10:IFX>FP(2,9)+2  5THE 

NSB=5 
BK  730  SB=SB-1 !POKE53245,64!PO 

KES3  246,3 :POKE53243,Sl( 

SB)  :POKE53244,S2(SB):SY 

S50944 
GC    740    IFSB^5THEN970 
XR   750    IFFL=10THENGOSUB900 
DX    760    P0KEV+1,FP(2,SB) :NX=FP( 

1,SB) :IFNX<256THEN780 
KF  770  POKE\'+16,PEEK(V+16)OR1: 

NX=NX-2S5 
XH    780    POKEV,NXiPOKE5328S,CO(S 

B) 
QA  790  POKEV+21, (PEEK {V+21) AND 

251)0R1 
DS    800    POKE491B9,0:POKE251,0:P 

OKE2  5  2,20a!POKE51207,0! 

POKE51350,196 
JS    810    POKEV+1, HP(2, SB) iNX-MPl 

1,SB) !P0KEV+16,PEEK(V+1 

6)AND254!lFNX<256THEN83 

0 
AH    820    POKEV+16,PEEK(V+16)ORl( 

NX=.HX-255 
KX   830    POKEV,NX 
BD   840    SYSSieil 

PP    850    IFPEEK( 50978 )<>0THEN840 
GJ    860    POKE4'»189,0iPOKEV+21  ,12 

0! SYS 49185:00X0530 
BK    870    FL=10:FORL=2TO10:IFX<(L 

-1)*32+24THEN890 
OQ   880    NEXT:!, =  ,1,1 
RP    890    L=L-1 :NCOLR=BAR(L) :POKE 

53280, BAR{L) :CR=BAR(L) ! 

GOSUB1290;GOTO530 
GD    900    CO(SB)=NCOLR!FL=9:P0KE4 

91 89,0: POKEV+2 1,1 20 
KR   910    POKE53280,14:CR""14:GOSU 

B1290 
QD   920    POKEV+1, FP( 2, SB ):NX-FP( 

1,SB) !IFNX<256THEN940 
AQ    930    POKEV+16,PEEK(V+16)ORl : 

NX=NX-25S 
FR    940    POKEV,NX;POKE53  2B5,CO(S 

B) 
FM  950  POKEV+21, (PEEK(V+21)AHD 

251)0R1 
KF   960    POKE49189,0!SYS4918SiRE 

TURN 
SR  970  FL=9jPOKE53280,14:NCOLR 

=0 :CRal4!GOSUB1290iGOTO 
760 
QA   980    NM5="":II=0 
BC    990    GETA5:IFR$=""THEK990 
RC    1000    IFA5-CHRS(13)THENRETUR 

N 
MM    1010    IFA$=CHRS( 20) THEN PRINT 
CHRS(20) f  !lI  =  II-liNH5  = 
LEFT?(NM5,1I) IGOTO990 
DP    1020    IFA$<CHR5(48)ORA5>CHR$ 

(90)THEN990 
EQ    1030    11=11+1 !NMS=NMS+A$!PRI 

HTA$; :GOTO990 
PD    1040    FP(1,3)=294:FP(1,1)=29 
4:FP(1,2)=294:FP(1,3)= 
294iFP(l,4)=294!FP(l,5 
)  =  294 
MQ   1050    FP(2,1)=110:FP(2,2)=14 
0!FP(2,3)=165:FP(2,4)= 
190:FP(2,5)=2ia 
PB    1060    FOR    I=6T09:FP(1,I)=65+ 
(I-5)*45:FP(2,I)  =  220:tI 
EXT:FP(1 ,7)=FP(l,7)-5 
PA   1070    FP(l,8)=FP(l,8)-2 
SP    1080    FORI=lT05lMP(l,I)=255; 

MP{2,I)=FP(2,I) sNEXT 
AG    1090    FORI=(>T09iMP(l,I)='PP(l 

COMPUTEfK  Gazette    Mar<*i  1987     101 


,1) :MP(2,I)=FP(2,I)-24 

sNEXT 
OX    1)00    MP(2,5)  =  FP(2,5)-.24!RET 

URN 
HK    1.1.10    POKE251.  ,0:POKE252,4:PO 

KE2S3,39iPOKE2  54,4iPOK 

E4  9.152,  32;SYS49.1.5  3 
KB    ''20    CR=.1.4:FL=9:POKE532a0,C 

RiGOSUn.1.290 
QF    .1.1.30    POKE5.1-729,0iOPENJ.5,8,l 

5!SYS5.l4.i9:IFY<75THEN.l. 

.190 

FE  1.140  print'MhomeHbluJload 

[SPACE} FILE   NAME    !";!G 

OSUB980  t SYS51669 :GOSUB 

'290 
GS    .1.1.50   OPEN2,8,2,NH5:  INPUT*. 1.5 

,A5,B$,C5,CS:SYS5.1.419 
JP    1.160     IFAS  =  "00"THENPRINT" 

IHOME) LOADING    "NMSiFOR 

I=1TO1000!NEXT:SYS5166 

9:GOTO1180 
PQ    1170    PRINT" {HOME )i2    SPACES  J 

"B5:FORI=1TO3000:NEXT: 

GOTO1230 
ES    1.180    GOSUB1290:SYS51937:POK 

El  4847,255 :G0T01 250 
FK    1.190    PRINT"{H0ME)  (BLUJSAVE 

[SPACEJFILE    NAME:     "';:G 

OSUB9a0 : SYSS 1 669 :KM5=N 

M$+",S,W":GOSUB1290 
MA    '200    OPEN2,8,2,NM5:INPUT#15 

,  A?  ,  B?  ,  C5  ,  C$  !  SYSS  1 41 9 
DA    .1.210    IFAS  =  "00"THENPR1KT" 

[HOME]    SAVING    "NHS: GOT 

01240 
MQ    '220    PRINT 'M  HOME) (2    SPACES  J 

"85 :FORI=1TO3000!NEXT 
Ml    1230    SYS516G9:GOSUB1310:GOS 

UB1290:P1?="@":GOTO520 
JA    1240    PORI=lTO2000:NEXTI:SYS 

51669 :G0SUB1 290: SYSS 17 

0B 
FC    1250   GOSUB1310:P'S="@" 
PR    1260    IFPEEK(51729)=0TUEH520 
HS    1270    SYS51419:PiUNT"(HOME) 

I  SPACE) BAD    DISK    ACCESS 

.     CODE    =    "!'EEK(5'729) 
nE    ' 2R0    FORI =1T03 000: NEXT: SYS 5 

' 669;G0SUn' 290:GOTOS20 
CE    '290    POKE25' ,0:POKE252,216: 

POKE253,40:POKE254,216 
:POKE49152,CRjSYS49153 
AA    1300    RETURN 
FB    1310    SYS65484:CLOSE2  :CLOSE.l 

5 ! RETU  RN 
MD    1320    POKES 6, 160  I CLR: SYS    647 

59 
HC    1330    END 

Program  2:  Color  Craft- 
Machine  Language  Section 

See  instructions  in  article  on  page 
62  before  typing  in. 


91  4C 
FB  58 
FE  7U 
E4  DD 
C6  B7 
DA  91 
BD  01 
44  DF 
48  Fl 
C0  4E 
24  89 
2E  C6 
8C  4D 
85  EC 
85    82 


C000 

:00 

D8 

A0 

00 

AD 

00 

C0 

C008 

:FB 

18 

A5 

FB 

69 

01 

8S 

C010 

:AS 

FC 

69 

00 

85 

FC 

C5 

C018 

D0 

EA 

A5 

FB 

C5 

FD 

D0 

C020 

i60 

4C 

48 

C0 

C6 

8E 

43 

C02a 

tBC 

44 

C6 

60 

20 

ID 

C0 

C030 

!BD 

01 

01 

C9 

8C 

00 

07 

C038 

!g2 

01 

C9 

A4 

F0 

0F 

AC 

C040 

:C6 

AE 

43 

C6 

AD 

42 

C6 

C048 

•AD 

25 

D0 

29 

0F 

8D 

24 

C050 

!C9 

00 

D0 

05 

A9 

03 

8D 

C058 

C0 

A0 

00 

8C 

2A 

C0 

8C 

C060 

C0 

8C 

26 

C0 

8C 

29 

C0 

C068 

3A 

C0 

8C 

3E 

C0 

A9 

07 

C070 

FC 

A9 

F8 

IB 

6D 

25 

C0 

C078:FB  Bl 
C080:0A  0A 
C088:FB  A9 
C090:24  C0 
C098:91  FB 
C0A0:C8  98 
C0A8sFB  A2 
C0D0:8E  2A 
C0B8:D0  17 
C0C0tEE  2A 
C0C8:D7  8D 
C0D0:C0  C9 
C0D8:D1  C0 
C0E0:FE  AD 
C0E8:26  C0 
C0F0JC0  AD 
C0F8:30  C0 
C100!C0  18 
C108:AD  2C 
C110:A2  1,0 
CllSiSD  29 
C120:01  2D 
C128:18  AD 
C130:C0  AD 
C138SC0  AD 
C.'40:2D  C0 
C148:2E  C0 
C.1.50!2D  C0 
C15a:AD  2E 
C.160:C0  6E 
C168:2B  C0 
C170:18  AD 
C178!D0  86 
C180:69  01 
C13B:8D  31 
C190JC2  SA 
C19a:32  BD 
C1A0:32  C0 
C1A8:36  C0 
C1B0:37  C0 
C1BB;8D  37 
C1C0:FE  AD 
ClCBiAA  A9 
C1D0S8D  38 
ClDajFD  85 
CI £0  2  85  FE 
ClE8t2F  C0 
C1F0!FE  69 
C1F8:18  AD 
C200!A5  FE 
C208:C0  A5 
C210:20  65 
C218:C9  03 
C220:C0  4C 
C228:37  C0 
C23a:4C  2C 
G2  38iFF  ED 
C240:00  Bl 
C248:A6  03 
C250:18  6D 
C2S8!35  C0 
C260:B1  FD 
C268i26  C0 
C270:30  C0 
C27e:8D  30 
C280!FD  8D 
0288 iC0  4E 
0290:34  00 
C298:6E  33 
O2A0:00  85 
C2A8:FD  AS 
C2B0:A0  00 
C2B8:C9  00 
C2C0:69  C9 
C2C8i35  C0 
C2D0:F0  40 
C2D8:C0  F0 
C2E0:00  85 
C2E8:FD  AS 
C2F0:A9  03 
C2Faj0F  C9 
C300:F0  10 
0308:03 
0310 :F0 


A0 
18 


FB  38 
0A  0A 

03  69 
C9  03 
Bl.  FS 
C9  3F 
C0  8E 
C0  2D 
AD  27 
C0  4A 
27  00 

04  90 
SD  28 

25  C0 
A0  00 

26  C0 
0A  0A 
60  2B 
00  69 
86  FD 
C0  AD 
29  00 
20  00 
2E  00 
2D  C0 
AD  2E 
AD  20 
AO  2D 
00  80 
2B  C0 
4E  20 
2B  C0 
FE  AD 
as  FD 

00  AD 
18    6D 

31  C0 
AD  31 
AD  2D 
38  A9 
C0   A9 

32  C0 

01  SD 
C0  18 
FD  AD 
CA  D0 
18  65 
00  65 

36  00 
69  00 
FD  BD 
FE  85 
D0  08 

27  C2 
A9  03 
C2  8D 
3A  C0 
FD  2D 
AD  35 
35  C0 
2D  3A 
0D  3A 
4C  BA 
38  E9 
C0  4C 
3C  C0 
34  C0 
6E  33 
00  A9 
FD  18 
FE  6D 
Bl  FD 
F0  6E 
03  F0 
Bl  FD 
C9  03 

37  A9 
FD  18 
FE  6D 
8D  35 
00  F0 
C9  03 
00  AD 
AD  24 


E9  00 
18  69 
00  85 
00  04 
C9  00 
D0  E9 
27  C0 
27  C0 
C0  EE 
4A  C9 
Bl  FB 
05  4A 
00  A2 
0A  85 
Bl  FD 
20  6D 
0A  18 
00  80 
00  30 
A0  00 
25  C0 
09  00 
69  FF 
69  00 

38  E9 
C0  E9 
00  4A 
00  8D 
20  00 
4E  20 
00  6E 
8D  2F 

25  00 
A0  00 

26  00 
31  C0 
4A  4A 
C0  29 
C0  29 
07  ED 
00  85 
C9  00 

39  C0 
AD  38 
39  C0 
EE  A2 
FD  85 
FE  OA 
6S  FD 
85  FE 

33  C0 
FE  AD 
A9  00 
20  7F 
CA  F0 
3A  C0 
BD  3E 
3E  C0 
C0  D8 
CA  D0 
C0  8D 
C0  91 
C0  A2 

03  90 
72  C2 
A5  FE 
6E  33 
C0  4E 

04  85 
6D  33 

34  C0 
4A  4A 
CD  24 
65  A9 
29  0F 
F0  3C 
D8  85 
6D  33 

34  C0 
C0  Bl 
15  CD 
F0  0C 

35  00 
00  80 


0A  0A  09 

40  85  D7 

FC  AD  27 

A9  FF  A7 

D0  09  D0 

60  91  5A 

A2  00  53 

C9  00  BE 

2A  00  67 

00  F0  6B 

4C  B3  54 

4A  40  E0 

D0  86  60 

FD  80  EC 

8D  2B  8D 

C2  AD  F8 

6D  2A  5A 

2D  C0  Al 

2E  C0  6F 

Bl  FD  FF 

18  69  6S 

F0  11  El 

80  2D  68 

8D  2E  ES 

18  8D  60 

m    8D  5E 

0A  8D  60 

2B  C0  76 

4E  20  50 

00  6E  64 

2B  C0  15 

C0  A2  2A 

0A  18  19 

Bl  FD  EF 

20  6D  F3 

38  E9  D8 

4A  8D  68 

07  8D  7C 

07  8D  46 

37  C0  C0 
FD  85  IB 
F0  ID  CE 
A9  40  6  5 
C0  65  F7 
65  FE  ED 

08  AD  0D 
FD  AS  35 
00  EF  SB 
85  FD  F2 
8D  34  BC 
18  A9  66 
24  C0  EE 
8D  3S  78 
C2  AE  SD 
04  0A  0B 

38  A9  07 
C0  A0  14 
91  FD  DA 
0A  0A  72 
F6  8D  05 
3A  00  63 
FD  AC  78 
00  8D  84 
07  E8  35 
60  A5  B2 
8D  3D  7D 
00  4E  A4 
34  C0  C9 
FE  A9  B2 
C0  85  08 
85  FE  FB 
4A  4A  F6 
C0  F0  99 
02  80  40 
C9  00  48 
CD  24  80 
FE  A9  01 
C0  85  48 
85  FE  30 
FD  29  03 
24  00  70 
20  4B  B0 

09  01  BS 
3B  00  81 


0318i 

0320 

C328 

C330 

0338: 

0340 

0348: 

C3501 

C358 

0360 

0368 

C370 

C37B 

C380 

0388 

C390 

0398 

C3A0 

C3A8 

0360: 

03  B8 

C3C0 

C3C8 

C3D0 

C3D8 

C3E0 

C3E8 

03  F0 
C3Fe: 
0400: 
0408 
C410 
C418 
0420 
C428 
C4  30 
C4  38 
C440 
0448 
C4  50 
C458 
C460: 
C468: 
C4  70: 
C47B 
C480 
0488: 
C490: 
C498: 
C4A0: 
C4A8: 
C4B0 
C4B8 
C4C0 
C4C8 
C4D0: 
C4DB: 
C4E0: 
C4E8: 
C4F0: 

04  F8: 
CS00: 
CS03: 
CS10: 

05  18 : 
C520: 
C528 
C530 
05381 
C540 
0548 
0550 
C558 
0560: 
0568: 
05  70 
C57a 
0580: 
0588: 
C590 
C598 
C5A0 
05  A8 
CSB0: 


Bl  FO 

FD  AD 
40  C3 
0A  80 
C0  Bl 


AD  3C 

85  FE 

AS  FE 

6D  42 

00  0E 

42  00 

2E  43 

C0  8D 

00'  85 

3F  00 

A9  04 

4  5  00 

EE  40 

D0  06 

C9  40 

45  C0 

CE  44 

C7  A9 

C0  CD 

8D  35 

C0  90 

AD  46 

85  FE 

04  85 

60  00 

5S  54 

55  55 

54  55 


5S 
55 


54  55 

55  54 
00  00 

00  00 

01  SS 
50  05 
55  50 
00  5S 
00  00 
00  00 
00  00 

00  00 

01  55 
40  01 
55  40 
01  55 
00  00 
00  00 
00  FF 
00  03 
00  00 
03  CO 
00  03 
CO  00 
03  C0 
00  03 

00  01 
55  40 

01  SS 
40  01 
55  40 
01  SS 
40  01 
SS  40 
00  00 
00  00 
00  00 
S5  SS 


55 
55 


00  00 
00  00 
00  40 
00  00 


55 
00 


55  54 
55  55 
00  55 


29  F0 
35  C0 
AD  24 
3B  CO 
FD  29 
C0  85 
60  A5 
8D  47 
C0  AD 

42  C0 
2E  43 
C0   A9 

43  CO 
FD  A0 
8C  40 
8D  44 
29  C0 
C0  4C 
EE  41 
D0  03 
0E  45 
C0  D0 
01  8D 
41  00 
C0  AO 
10  A9 
Cfl  8S 
60  18 
FE  AD 
00  00 
55    55 

54  55 

55  54 
SS  55 

54  55 

55  54 
00  00 
00  00 

00  14 
40  01 
55  50 

01  55 
00  00 
00  00 
00  00 
00  00 

00  00 
40  01 
55  40 

01  55 
40  00 
00  00 
00  00 
FF  FF 
00  00 
03  C0 
00  03 
CO  00 
03  C0 
00  03 

00  00 
SS  40 

01  55 
40  01 
55  40 
01  5  5 
40  01 
55  40 
01  55 
00  00 
00  00 

00  55 

SS  55 

55  55 

55  55 

00  00 

00  00 

00  00 

SS  00 

00  55 

55  40 

55  55 

00  55 

40  00 


C0 
85 
00 
55 


55 
55 


55 
05 


0D  3B 
BD  28 
00  0A 
A9  01 
OF  4C 
FD  AD 
FD  8D 
C0  AO 
3  4  00 
2E  43 
00  0E 
20  18 
85  FE 
00  A2 
00  8C 
C0  Bl 
C9  C0 
B7  C3 
C0  40 
EE  3F 
C0  AD 
05  CB 
35  C0 
90  OS 
41  CO 
03  8D 
FD  AD 
AD  34 
33  00 
00  00 

54  55 

55  54 
55  55 

54  55 

55  54 
55  55 
00  00 
00  00 
00  00 
55  40 
05  55 
40  01 
14  00 
00  00 
00  00 
00  00 

00  00 
55  40 

01  5  5 
40  01 

00  00 
00  00 
00  00 
C0  00 
0  3  00 
00  03 
C0  00 
03  C0 

00  03 
C0  00 
03  FF 

01  5  5 
40  01 
55  40 
01  55 
40  01 
55  40 
01  55 
40  01 
00  00 
00  00 
55  55 
S5  55 
55  55 
55  55 
00  00 
00  00 
50  00  00 
00  55 

54  00 

55  SS 


BE 
12 


31 
IE 


C0  91  94 

00  40  9F 

OA  0A  05 

8D  35  3S 

IC  03  64 

3D  00  FF 

46  00  20 
33  00  74 
8D  43  2D 
C0  0E  2E 
42  00 
6D  43 
AD  42  FD 
08  8C  BA 
41  CO  F0 
FD  8D  3A 
D0  06  ID 
C9  80  60 
B7  03  76 
00  0E  7B 
45  C0 
CA  DO 
AD  3F  DE 
A9  02  5A 
CO  40  50 
35  C0  03 

47  00  3F 
69  Bl 
FD  44 
SS  0F 

54  48 
55  55  75 
54  55  0F 

54 
5? 

54  55  27 
00  00  81 
00  00  C9 

00  BD 

55  D2 
50  05  IE 

55  40  0F 
00  00  E7 
00  00  F9 
00  00  02 
00  00  DA 

00  00  12 

01  55 
40  01 
55  40  4B 
00  00  10 
00  00  3A 
00  00  42 
03  CO  17 
00  03  49 
C0  00  B4 
03  CO  11 
00  03  61 
C0  00  CC 
03  CO  29 

FF  73 


60 
SD 


013 
10 


59 
B4 
SS  8C 


50  55 

54  00 

55  00 


FF 

40  01 
5  5  40 
01 

40  01.  91 
55  40  CC 
01  55  A4 
40  01  A9 
5  5  40  E4 
00  00  OB 
00  00  03 
55  55 
55  55 
SS  55  EB 
00  00  F3 
00  00  FB 
00  00  04 
54  F2 
40  00  94 
S5  SS  02 
50  55  IE 
55  40  AE 
50  27 
54  98 


31 
E3 


55 
00 
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C5B8:00 

00 

50 

00 

00 

40 

00 

00 

4F 

CSSB:A0 

00 

Bl 

FB 

8D 

41 

C7 

EE 

20 

CAFBiCB 

A9 

14 

8D 

F6 

C9 

A9 

28    94 

C5C0:00 

00 

00 

01 

00 

00 

05 

00 

66 

C860i41 

C7 

AD 

41 

C7 

91 

FB 

A0 

es 

CB00:85 

FB 

A9 

04 

85 

FC 

20 

8E    BD 

C5C8J00 

15 

00 

00 

55 

00 

01 

55 

9B 

C868!01 

Bl 

FB 

18 

69 

01 

91 

FB 

56 

CB0B:CB 

A9 

14 

8D 

F6 

C9 

A9 

28    AS 

C5D0:00 

05 

55 

00 

15 

55 

00 

55 

9B 

C870:A0 

00 

Bl 

FB 

C9 

IB 

BO 

OF 

73 

CB10!85 

FB 

A9 

DB 

85 

FC 

20 

BE    IB 

C5D8:55 

01. 

55 

55 

05 

55 

55 

15 

ec 

C878:AD 

10 

D0 

20 

42 

C7 

DO 

07 

AB 

CB18:CS 

A9 

14 

8D 

F6 

C9 

A9 

40    CD 

C5E0:SS 

55 

05 

55 

55 

01 

55 

55 

11 

C880IB1 

FB 

18 

69 

01 

91 

FB 

AO 

6A 

CB20:85 

FB 

A9 

21 

85 

PC 

A0 

00    22 

C5E8:00 

55 

55 

00 

15 

55 

00 

05 

77 

ca88:01 

Bl 

FB 

C9 

3A 

B0 

06 

18 

DB 

CB28:20 

CF 

FF 

8D 

FB 

C9 

20 

B7    9B 

C5F01S5 

00 

01 

55 

00 

00 

55 

00 

47 

C890:69 

01 

91 

FB 

60 

C9 

EF 

B0 

C3 

CB30:FF 

F0 

0A 

C9 

40 

D0 

03 

4C   79 

CSF8100 

.15 

00 

00 

05 

00 

00 

01 

F2 

C898t01 

60 

38 

E9 

01 

91 

FB 

60 

0F 

CBSSiBC 

CB 

4C 

C9 

CB 

AD 

FB 

C9    IE 

C600I00 

92 

49 

24 

00 

00 

01 

80 

20 

C8A0i20 

E4 

FF 

C9 

00 

D0 

01 

60 

BD 

GB40:91 

FB 

F0 

OE 

C8 

00 

El 

20    0C 

Ce08t00 

00 

00 

00 

01 

80 

00 

00 

9F 

C8A8:C9 

11 

Da 

06 

A9 

01 

8D 

23 

6D 

CB48:03 

CA 

CE 

F6 

C9 

00 

09 

4C   57 

C6J,0:00 

00 

01 

80 

00 

00 

00 

00 

C5 

CBB0:C7 

50 

C9 

91 

00 

06 

A9 

02 

84 

CBSSiCC 

CB 

20 

CF 

FF 

80 

F7 

C9    32 

C61.8:0l 

22 

F2 

08 

32 

82 

0S 

2A 

63 

C8B8:8D 

23 

C7 

60 

C9 

9D 

D0 

06 

45 

CB5e!20 

CF 

FF 

8D 

F8 

C9 

18 

98    S4 

C6  20:E2 

48 

26 

82 

48 

22 

Fl 

B0 

7D 

CBC0;A9 

04 

80 

23 

C7 

60 

C9 

ID 

7C 

CB60:65 

FB 

8D 

F9 

C9 

A5 

FC 

69    43 

C6  28S00 

00 

01 

80 

00 

00 

00 

00 

DD 

C8C8!D0 

06 

A9 

08 

8D 

23 

C7 

60 

E2 

CB6a!00 

8d 

FA 

C9 

AD 

F7 

C9 

CD   0E 

C630!0i 

80 

00 

00 

00 

00 

01 

80 

E0 

C8D0;C9 

20 

F0 

01 

60 

A9 

00 

80 

B4 

CB70!F9 

C9 

00 

08 

AD 

F8 

C9 

CD    C4 

C638S00 

00 

00 

00 

01 

92 

49 

24 

CE 

C6D8t22 

C7 

60 

78 

A9 

7F 

80 

00 

74 

CB78tFA 

C9 

F0 

AC 

A9 

00 

91 

FB    55 

C&40100 

92 

49 

24 

00 

00 

01 

80 

60 

C8E0tDC 

A9 

01 

8D 

lA 

DO 

A9 

02 

AD 

CB80:C8 

00 

DB 

20 

03 

CA 

CE 

F6    8C 

C64a:00 

00 

00 

00 

0V 

80 

00 

00 

DF 

CaE8:85 

FD 

AD 

4B 

C9 

BD 

12 

D0 

A0 

CBBe:C9 

00 

D3 

4C 

CC 

CB 

A0 

IF   6E 

C650!00 

00 

0,1 

80 

00 

00 

00 

00 

06 

CBF0:A9 

3B 

80 

1 1 

DO 

AD 

14 

03 

51 

CB90:20 

CF 

FF 

80 

FB 

C9 

20 

B7    04 

C658J01 

■IE 

44 

E0 

10 

64 

90 

IC 

D3 

CaF8!8D 

49 

C9 

AD 

IS 

03 

8D 

4A 

Dl 

CB98:FF 

FO 

03 

4C 

C9 

CB 

AD 

FB    66 

C660:54 

90 

10 

4C 

90 

IE 

44 

E0 

69 

C900:C9 

A9 

0D 

8D 

14 

03 

A9 

C9 

27 

CBA0:C9 

91 

FE 

88 

10 

EA 

CE 

F6    4A 

Ce68:00 

00 

01 

80 

00 

00 

00 

00 

IE 

C908:8D 

15 

03 

58 

60 

AD 

19 

00 

4A 

CBASiCg 

00 

01 

60 

18 

A5 

FB 

69    38 

C670t0.1. 

80 

00 

00 

00 

00 

01 

80 

21 

C910:8D 

19 

D0 

29 

01 

FO 

2R 

C6 

46 

CUB0:28 

85 

FB 

A5 

FC 

69 

00 

85    AA 

C678:00 

00 

00 

00 

01 

92 

49 

24 

0F 

C918iFD 

10 

04 

A9 

01 

85 

FD 

A6 

BA 

CBBSiFC 

4C 

8E 

CB 

A9 

3F 

8D 

F7    CD 

C680:00 

00 

00 

00 

00 

15 

00 

00 

62 

C920!FD 

BD 

51 

C9 

BD 

IB 

00 

BD 

15 

CDC0:C9 

A9 

40 

80 

F8 

C9 

4C 

5E    6E 

C688i55 

40 

01 

55 

50 

01 

55 

50 

C7 

C9 28  140 

C9 

80 

11 

D0 

BO 

4F 

C9 

70 

CBCSiCB 

8D 

F5 

C9 

60 

00 

00 

00    08 

C690:05 

55 

54 

05 

SS 

54 

15 

55 

4C 

C930:BD 

16 

D0 

BD 

53 

C9 

8D 

21 

04 

C698i55 

15 

55 

55 

15 

55 

55 

IS 

D3 

C9  38!O0 

BD 

4B 

C9 

8D 

12 

D0 

aA 

8A 

C6  A0  ;  5  S 

55 

15 

55 

55 

05 

55 

54 

E3 

C940 I F0 

06 

68 

A8 

68 

AA 

68 

40 

64 

C6A8J05 

55 

54 

01 

55 

50 

01 

55 

EB 

C94e:4C 

40 

C9 

31 

39 

3B 

IB 

18 

63 

pCCi-tDC  TVDIkfr' 

C6B0:50 

00 

55 

40 

00 

15 

00 

00 

69 

C950:08 

18 

14 

03 

0E 

CC 

CC 

00 

00 

17 

LI  ^ 

.TElt. 

1  I 

VJ    > 

'     ' 

C6B8:00 

00 

00 

00 

00 

00 

00 

00 

46 

C958:00 

01 

00 

80 

00 

00 

81 

CI 

F8 

Before  typing  ii 

programs. 

please       | 

C6C0:00 

00 

00 

00 

00 

00 

00 

00 

4E 

C960:00 

02 

21 

00 

82 

20 

00 

82 

AF 

refer  to 

"How  To  Tvoe 

In 

C6C8:00 

00 

00 

00 

00 

00 

00 

00 

56 

C968:01 

00 

01 

01 

00 

80 

80 

00 

AP 

COMPUTE!' 

■i  C.AJFTTf 

Proerams." 

C6D0:00 
C6D8I00 

00 
03 

00 
00 

00 
C0 

00 
00 

00 
FF 

0C 
F0 

00 
03 

76 
IB 

C970:80 
C978:00 

41 
82 

00 
21 

00 
00 

21 
01 

00 
CI 

82 

00 

20 
80 

C2 
60 

which  appears  before  the  Program 

CeE0:00 

C0 

0C 

00 

00 

00 

00 

00 

20 

C980t00 

00 

80 

01 

00 

66 

66 

00 

9A 

Listings. 

C6E3!00 
C6F0:00 

00 
00 

00 
00 

00 
00 

00 
00 

00 
00 

00 
00 

00 

76 

C98B:O0 

00 

00 

00 

00 

00 

00 

00 

IC 

00 

7E 

C990!00 

00 

00 

00 

00 

CC 

CC 

00 

F0 

C6F8:00 

00 

00 

00 

00 

00 

00 

00 

86 

C998:00 

01 

00 

80 

01 

00 

82 

00 

81 

C700!A0 
C708:85 

00 
FB 

AE 
AD 

FA 
FC 

CF 
CF 

AD 

85 

FB 
FC 

CF 
AD 

62 
IB 

C9A0:00 
C9A8:00 

02 
00 

01 
02 

00 
01 

82 
00 

01 
82 

00 

01 

82 
00 

6F 
98 

Power  BASIC: 

128 

C7101FD 

CF 

85 

FD 

AD 

FE 

CF 

85 

Bl 

C9B0!82 

00 

00 

02 

01 

00 

82 

21 

03 

Partitioner 

C718iFE 

Bl 

FB 

91 

FD 

C8 

CA 

D0 

AS 

C9B8S00 

82 

20 

00 

03 

El 

00 

80 

U 

C7  20:F8 

60 

FF 

00 

AD 

00 

DC 

SD 

F8 

C9C0:01 

00 

80 

00 

00 

66 

66 

00 

4B 

C7  28S23 

C7 

29 

10 

8D 

22 

C7 

AD 

93 

C9C8 : 00 

00 

00 

00 

00 

00 

00 

00 

SC 

Article  on  page 

90. 

C730I23 

C7 

29 

0F 

8D 

23 

C7 

A9 

8B 

C9D0:00 

00 

00 

00 

00 

AD 

12 

D0 

10 

C7  3SS0F 

38 

ED 

23 

C7 

80 

23 

C7 

CF 

C9D8:C9 

3B 

90 

F9 

78 

A9 

00 

8D 

C9 

MJ    10    BAKK0:FORD 

=e555T0665S 

C740:60 

00 

FF 

AD 

25 

C0 

0A 

8D 

AS 

C9E0:1A 

D0 

A9 

FF 

8D 

0D 

DC 

AD 

F2 

SX    20    READY?! 

Y=OEC(Y$) 

:  POKED, Y 

C7  4ai42 

C7 

C9 

00 

D0 

03 

EE 

42 

D6 

C9E8:49 

C9 

80 

14 

03 

AD 

4A 

C9 

B3 

: 

X=X+Y : 

NEXT 

C750:C7 

20 

24 

C7 

20 

A0 

C8 

AD 

8F 

C9F0:6O 

15 

03 

58 

60 

4C 

18 

CA 

A5 

FG    30    IFX011224THENPRINT 

"ERRO 

C758:22 

C7 

C9 

00 

D0 

01 

60 

AE 

IE 

C9F8!00 

16 

40 

30 

D8 

A9 

00 

80 

18 

R 

IN 

DATA 

STATEMENTS. ":S 

C760.23 

C7 

E0 

00 

F0 

DO 

E0 

01 

51 

CA00:F5 

C9 

A2 

02 

20 

C9 

FF 

90 

30 

TOP 

C76e>D0 

0C 

A0 

01 

Bl 

FB 

3B 

E9 

5F 

CA08 ! 03 

4C 

C9 

CB 

20 

B7 

FF 

F0 

F8 

DK    40    FORD 

=0TO2  t 

POKE235S2+D,0 

C770  101. 

91 

FB 

4C 

70 

C8 

E0 

02 

93 

CA10:03 

4C 

C9 

CB 

A9 

14 

80 

F6 

DF 

QE    50   POKE39936+D,0 

;POKE56320+ 

C778iD0 

0C 

A0 

01 

Bl 

FB 

18 

69 

AE 

CA1S:C9 

A9 

28 

8S 

FB 

A9 

04 

85 

6E 

D 

.0: 

NEXT 

C780!0.1 

91 

FB 

4C 

70 

C8 

E0 

07 

A8 

CA20:FC 

20 

A3 

CA 

A9 

14 

8D 

F6 

0D 

AA   60    PRINT "ICLRjSYSe 555, 

(1-4) 

C788in0 

70 

AD 

10 

D0 

20 

42 

C7 

CA 

CA28;C9 

A9 

28 

85 

FB 

A9 

D8 

85 

28 

FOR 

PARTITION 

C790:F0 

14 

A0 

00 

Bl 

FB 

C9 

00 

C2 

CA30:FC 

20 

A3 

CA 

A9 

14 

80 

F6 

ID 

PM    70    PRINT" (DOWN) PRINT    PEEK t 6 

C79S:D0 

0C 

A9 

FF 

38 

ED 

42 

C7 

6E 

CA38jC9 

A9 

40 

85 

FB 

A9 

21 

85 

CB 

655) 

FOR   CURRENT 

PARTITI 

C7A0!2D 

10 

D0 

80 

10 

D0 

E0 

04 

47 

CA40:FC 

A0 

00 

Bl 

FB 

8D 

FB 

G9 

6F 

ON  (2 

.t>PACF..<;  !  miMBER' 

C7AejDfi 

12 

A0 

00 

Bl 

FB 

ao 

41 

13 

CA48!20 

D2 

FF 

20 

B7 

FF 

FO 

03 

47 

GC    60    POKE46  2 

7,92>BANK15: 

NEW 

C7B0tC7 

CE 

41 

C7 

AD 

41 

C7 

91 

10 

CA50!4C 

C9 

CB 

AD 

FB 

C9 

P0 

0E 

C9 

EX    90    DATA 

EA 

,EA 

,EA 

,AA 

,CA.E0.0 

C7B8SFB 

4C 

70 

C8 

E0 

05 

00 

IB 

CB 

CA58tC8 

D0 

EB 

20 

D3 

CA 

CE 

F6 

04 

4 

,  90 

CT-» 

A.r 

C7C0 !A0 

00 

Bl 

FB 

8D 

41 

C7 

CE 

66 

CA50:C9 

D0 

E0 

4C 

CC 

CB 

Bl 

FB 

E4 

CB    100 

DATA    2e,7D,AD.FE.19.aE. 

C7C8!4.l 

C7 

AD 

41 

C7 

91 

FB 

A0 

Dl 

CA68 1 00 

0E 

ca 

00 

F9 

20 

03 

CA 

D2 

FE,19,0A,A8 
DATA   AD, 10,1 

C7D0!0.l 
C7D8i4C 

Bl 
70 

FB 
CS 

38 

E0 

E9 
06 

01 
00 

91 
IB 

FB 
A0 

C2 
IC 

CA70!CE 
CA78:80 

F6 
FB 

C9 
C9 

D0 
98 

Fl 
18 

4C 
65 

CC 
FB 

CB 
80 

97 
72 

QX    110 

2,99,F0,19, 

C7E0:0.l 

Bl 

FB 

.18 

69 

01 

91 

FB 

CC 

CA80:F9 

C9 

A5 

FC 

69 

00 

80 

FA 

6B 

AD, 

i.i , 

j-i. , 

?  J 

C7E8!A0 

00 

Bl 

FB 

8D 

41 

C7 

CE 

8E 

CA88 : C9 

AD 

F9 

C9 

20 

D2 

FF 

AO 

44 

DB    120 

DATA    F1,19,BD,EB,19,B5, 

C7F0:41- 

C7 

AD 

41 

C7 

91 

FB 

4C 

AS 

CA90:FA 

C9 

20 

D2 

FF 

AD 

FB 

C9 

BF 

2E,                   '  " 

BU, 

ti,, 

-V^ 

C7F8r70 

C8 

AD 

10 

D0 

2D 

42 

C7 

31 

CA98 : 20 

D2 

FF 

20 

B7 

FF 

FO 

B8 

4D 

QD    130 

DATA    OD,lJ,li:,bA,AH,KH, 

C800:F0 

10 

A0 

00 

Bl 

FB 

C9 

30 

70 

CAA0:4C 

C9 

CB 

A0 

IF 

Bl 

FB 

20 

2A 

BE, 

if, 

j.y. 

BA 

C808iD0 

19 

38 

E9 

01 

91 

FB 

4C 

80 

CAA8  :  D2 

FF 

90 

03 

4C 

C9 

CB 

20 

2B 

JS    140 

DATA    AA,BU,FB,i»,»U,.liO, 

C8,1.0i23 

C8 

A0 

00 

Bl 

FB 

C9 

FF 

8A 

CAB0SB7 

FF 

F0 

03 

4G 

C9 

CB 

88 

lA 

12, 

BD, 

Fi, 

ly 

C8I81DO 

09 

AD 

10 

D0 

0D 

42 

C7 

12 

CAB8!l0 

EB 

CE 

F6 

C9 

AD 

F6 

C9 

57 

GK    150 

DATA    8D,11,12,B9,FB,13, 

CB20!aD 

10 

D0 

E0 

08 

D0 

12 

A0 

EC 

CAC0!Dfl 

01 

60 

18 

A5 

FB 

69 

28 

A4 

FB, 

OB, 

A9, 

FC 

C828:00 

Bl 

FB 

8D 

41 

C7 

EE 

41 

C6 

CAC8  J  85 

FB 

AS 

FC 

69 

00 

85 

FC 

F7 

FH    160 

DATA    A2,19,85,3D,86,3E, 

C8  30:C7 

AD 

41 

C7 

91 

FB 

4C 

70 

3B 

CAD0:4C 

A3 

CA 

18 

AS 

FB 

69 

40 

80 

4C, 

DC, 

4D, 

60 

C838:C8 

E0 

09 

D0 

IB 

A0 

00 

Bl 

Al 

CAD8:85 

FB 

A5 

FC 

69 

01 

85 

FC 

0C 

GQ    170 

DATA    1C,5C,9C,DC,FF,03, 

C640!FB 

8D 

41 

C7 

EE 

41 

C7 

AD 

91 

CAE0:60 

D8 

A9 

00 

8D 

F5 

C9 

A2 

BC 

IC, 

03, 

SC, 

03 

C848.4I 

C7 

91 

FB 

Afl 

01 

Bl 

FB 

C6 

CAE8:02 

20 

C6 

FF 

90 

03 

4C 

C9 

53 

GX    180 

DATA    9C,03,DC,0 

,0, 

0,1,8 

C650!38 

E9 

01 

91 

FB 

4C 

70 

C8 

6C 

CAFBtCB 

20 

B7 

FF 

F0 

03 

4C 

C9 

61 

A, 00, 00, 01 
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BEFORE  TYPING  ,  .  . 

Before  typing  in  programs,  please 
refer  to  "How  To  Type  In 
COMPUTEl's  GAZEHE  Programs," 
which  appears  before  the  Program 
Listings. 


Text  Sequencer 

Ariiclc  on  page  79. 
Program  1 :  Text  Sequencer 

FD  10  PRINT" (CLR) CREATING  ML  F 
ILE. . . "!FORX=0TO167!HEAD 
A : POKE828+X, A : CK=CK+A: NE 
XT 
GA  20  IFCK<>19807THENPRINT"ERR 
OR  IN  DATA  STATEMENTS . " ! 
STOP 
AA    30    OPEN1.,8,1,"0:TEXT    SEQ.OB 

J" 
JR   40    POKE780,253iPOKE2S3,60:P 
OKE254,3:POKE781,227sPOK 
E782  ,  3  !  SYS65496  :CL0SE3. 
QS    50    DATA    16  2,2,3  2,198,25  5,32 

,207,255,201,47 
XA   60   DATA   240,46,166,144,224, 

64,240,89,201,37 
SJ    70    DATA   240,21,201,60,240,2 

2,201,62,240,23 
PP    80   DATA32,210,255,166,197,2 

34,224,3,240,18 
HR   90    DATA    76,65,3,1.69,5,76,90 

,3.169,30 
AH    100    DATA   76,90,3,169,159,76 

,90,3,32,127 
EQ    110    DATA   3,32,176,3,76,65,3 

,160,0,185 
BK   120    DATA   182,3,240,7,32,210 

,255,200,76,129 
MJ    130    DATA   3,165,197,234,141, 

228,3,201,60,240 
MG    140    DATA    25,173,228,3,201,1 

,240,3,76,141 
EH    150    DATA    3,32,167,3,104,104 

,96,169,2,32 
SE    160    DATA    1,9  5,2  5  5,32,204,255 

,96,169,147,32,210 
QE    170    DATA    255,96,13,5,32,211 

,208,193,195,197 
FH    180    DATA    32,194,193,210,154 

,32,212,79,32,195 
FX    190   DATA   79,78,84,73,78,85, 

69,44,5,32 
KK    200    DATA    210,197,212,2.13,21 

0,206,154,32,70,79 
PP    210    DATA   82,32,205,69,78,85 
,159,0 

Program  2:  Text  Sequencer 
Demo 


GM   5    POKE53 281,0: REM    COLOR   0,1 

ON   THE    +4/16    FOR   BLACK    S 
CREEN 
HP    10    PRINTaiR5{14)iRE7M   LOWER 

(SPACE} CASE 
RR    20    IFA=0THEKA=liLOAD"TEXT    S 

EQ, OBJ", 8,1 
FJ    30    PRINT" (CLR) [CYN}", "THE    T 

EXT    SEQUENCER" 
KF   40    PRINT, "(2    DOWNjCHOOSE    AN 

OPTION:" 
CM    50    PRINT "{ DOWN !l    YOUR    FILEN 

AME    1 . " 

104     COMPUTErs  Gazme     March  19B7 


QE  60  PRINT" {D0WN12  YOUR  FILEN 

AME  2." 
AB  70  GETAS:IFA5=""GOTO70 
PB  80  IF  A5="1"THEN  PRINT" 

[CLR}"iOPEN2,8,2, "0:FILE 

NAME    l,S,R"jSYS82BiG0SUB 

100!GOTO30 
KF   90    IF    A5="2"THEN    PRINT" 

(CLRl"iOPEN2,8,2, "0tFILE 

NAME    2,S,R"iSyS828:GOSUB 

100:GOTO30 
QA    100    CLOSE2:IFA$='CHR5(13)    TH 

EN    RETURN 
JD    110    PRINT ,"{ DOWN ) PRESS    RETU 

RN   FOR   MENU" 
JO    120   GETAS!lFA5-CHR5{13)THEN 

RETURN 
GK    130   GOTO1Z0 


RAM  Plus 

See  instructions  in  article  on  page 
85  before  typing  in. 


AD  B7 

D0  89 

Dl  EB 

BD  AE 

D0  25 

A2  49 

D2  EB 

C6  21 

80  FB 

F3  53 

FB  CC 

PB  94 

FB  9B 

FE  36 

A2  E7 

A9  El 

18  9F 

A9  E2 

31  F9 

FC  54 

90  7B 

A0  6C 

C0  87 

96  5F 

85  08 

64  3E 

00  61 

4C  F5 

A0  0F 

93  Dl 

20  E7 

D0  AE 

C9  BD 

60  D2 

34  57 

8C  EB 

85  4P 

BP  BD 

FC  A£ 

FD  26 

FF  AF 

06  Ae 

BE  53 

8D  98 

B7  FB 

IB  67 

8D  0F 

FE  29 

BD  B3 

A9  42 

A9  8C 

80  lA 

B8  F8 

AE  ES 

BC  IF 

ca  IC 

B7  43 


9470 

iA5 

38 

C9 

B0 

D0 

01 

60 

9478 

86 

02 

AE 

20 

D0 

AC 

21 

9480 

8D 

CF 

96 

BE 

D0 

96 

8C 

9488 

!96 

A9 

0C 

A2 

00 

85 

FB 

9490 

:86 

02 

8E 

20 

Da 

8E 

21 

9498 

!A9 

73 

A0 

E4 

20 

IE 

AB 

94A0 

100 

BD 

B4 

96 

F0 

06 

20 

94  AS 

tFF 

£8 

D0 

F5 

20 

A9 

96 

94B0 

iFB 

10 

F9 

BD 

D2 

96 

C9 

94  B3 

tF0 

06 

9D 

A7 

02 

E8 

D0 

94C0 

!A9 

A0 

A2 

00 

A0 

E0 

86 

94  C8 

1 86 

FD 

85 

FC 

84 

FE 

Al 

94D0 

!81 

FB 

Al 

FD 

81 

FD 

E6 

94D8 

:E6 

FD 

D0 

F2 

E6 

FC 

E6 

94E0 

iD0 

EC 

20 

53 

E4 

A9 

48 

94  ES 

lEB 

8D 

8F 

02 

8E 

90 

02 

94F0 

:A7 

A2 

02 

8D 

16 

03 

BD 

94  F8 

103 

8E 

17 

03 

8E 

19 

03 

9500 

:A5 

A2 

P4 

BD 

30 

03 

8E 

9508 

:03 

A9 

03 

A2 

00 

A8 

85 

9510 

.86 

FB 

20 

99 

96 

C0 

0C 

9518 

!F9 

A9 

C2 

90 

12 

03 

A9 

9520 

1 85 

FC 

A0 

0D 

20 

99 

96 

9528 

:80 

90 

F9 

A0 

82 

20 

99 

9530 

!C8 

C0 

9E 

90 

F8 

A9 

A3 

9538 

sFC 

A0 

29 

20 

99 

96 

C0 

9540 

:90 

P9 

A9 

89 

85 

FB 

A2 

9548 

Al 

FB 

C9 

20 

F0 

04 

C9 

9550 

tD0 

15 

A0 

02 

Bl 

FB 

C9 

9558 

90 

0D 

C9 

C0 

B0 

09 

20 

9560 

■  96 

20 

6D 

95 

20 

60 

95 

9568 

6D 

95 

4C 

46 

95 

E6 

FB 

9570 

!0E 

E6 

FC 

F0 

0B 

A5 

FC 

9578 

D0 

Da 

04 

A9 

E0 

85 

FC 

9580 

68 

68 

A0 

B0 

86 

33 

84 

9588 

86 

37 

84 

38 

8E 

83 

02 

9590 

84 

02 

A9 

35 

A2 

2F 

78 

9598 

01 

86 

00 

58 

A9 

FF 

A2 

95A0 

A0 

CF 

85 

FB 

85 

FD 

86 

9  5  AS 

i84 

FE 

A2 

00 

Al 

FB 

81 

95B0 

rC6 

FB 

C6 

FD 

A5 

FD 

C9 

95  B8 

iD0 

F2 

A5 

FE 

C9 

B0 

F0 

95C0 

!C6 

FC 

C6 

FE 

D0 

E6 

BD 

95C8 

■B5 

8D 

FC 

B5 

80 

01 

B6 

95D0 

!32 

B7 

8D 

3A 

87 

8D 

FB 

95  D8 

8D 

FF 

B7 

8D 

F3 

BD 

8D 

95  E0 

BE 

80 

22 

BE 

8D 

26 

BE 

95  E8 

37 

BE 

8D 

01 

FD 

80 

71 

95F0 

A9 

A4 

8D 

0F 

ED 

A9 

A9 

95F8 

42 

BB 

A9 

CI 

8D 

C8 

CI 

9600 

AF 

8D 

D8 

BF 

80 

DO 

BF 

9608 

S3 

80 

3F 

B4 

6D 

44 

B4 

9610 

68 

B4 

8D 

77 

B4 

BD 

4E 

9618 

80 

C5 

CD 

8D 

90 

El 

BD 

9620 

El 

A0 

B7 

8C 

83 

B7 

A0 

9628 

8C 

F7 

BC 

ca 

8C 

6E 

BB 

9630 

t8C 

A.I 

BE 

A0 

C9 

ac 

8E 

963Bi8C  00 
9640 iCA  8C 
9648  I  27  CA 
9650 jCB  A9 
9658 :CE  80 
9660 tCl  8D 
9668 :F0  CF 
9670t8D  76 
9678 iCE  A9 
96B0t96  8D 
96BB:20  00 
9690 t4C  29 
9698:60  Bl 
96A0SC0  B0 
96Aa!60  A2 
96B0iCa  D0 
9688:44  49 
96C012E  2E 
96ca:20  57 
9600:02  03 
96D8:BB  A2 
96E0t20  D2 
96E8iA5  CB 
96F0!F0  09 
96Fet6C  02 
9700:34  86 
9708 !8C  84 
9710!FE  12 
9718:52  41 
9720:3F  20 
97  28:0D   00 


CA  BC 
15  CA 
8C  20 
CD  8D 
19  CE 
4C  CB 
8D  36 
CE  BD 
4C  8D 
86  02 
AC  Dl 
E4  18 
FB  C9 
03  20 
00  A0 
FA  60 
4E  47 
50  4C 
41  49 
A9  73 
00  BD 
FF  EB 
A2  00 
C9  27 
B0  A0 
37  84 
02  20 
20  45 
4D  20 
28  59 
80   00 


07  CA 
8C  IC 
E3  C8 
03  CE 
A9  CF 
8D  77 
E0  8D 
7D  CE 
41  E4 
AE  D0 
96  8C 
69  10 
A0  90 
93  96 
00  E8 
9D  12 
20  52 
45  41 
54  92 
A0  E4 
E6  02 
00  F5 
86  C6 
D0  F2 
A0  86 
38  BE 
S3  E4 
58  49 
50  4C 
2F  4E 
00   00 


8C  0E  58 
CA  BC  3C 
8C  04  AE 
80  0E  OC 
8D  26  2E 
CF  80  5F 
6F  CE  02 
8D  84  7B 
AO  CF  A2 
96  8E  CI 
21  D0  A6 
91  FB  F6 
07  C9  90 
C8  C8  0E 
00  FD  FB 
41  44  D7 
41    40   B2 

53  45  7A 
00  01  86 
20  IE  23 
F0  06  8F 
86  CC  99 
C9  19  2C 
86  CF  B3 
33  84  07 
B3  02  IF 
4C   66   0E 

54  20  4C 

55  53  IE 
29  20  B6 
00  00  ED 


Custom  Keys 

See  instructions  in  article  on  page 
88  before  typing  in. 

Program  1:  Custom  Keys  Creator 


C000:4C 
C00e:4B 
C010:4S 
C01B:12 
C020:55 
C028:45 
C030:45 
C0  38:41 
C040:3F 
C048:2E 
C050:20 
C058:2B 
0060:59 
C06B:54 
C070!0D 
C07B:45 
C080:43 
C0BB:30 
C090:20 
C09B:20 
C0A0:53 
C0A8:4E 
C0Q0SC0 
C0B8:C1 
C0C0:02 
C0C8:6F 
C0D0 !C0 
C0D8:20 
C0E0:02 
C0E8:6F 
C0F0!AD 
C0F8:C0 
C100:02 
C 108: 18 
G110:C0 
CI  18:00 
CI  20: 46 
C128!C0 
C130:C0 
CI  38:  CI 
C140:20 
C14B:A9 
CI  50:01 


AC  C0 

45  59 

44  20 
00  92 
4C  44 
S3  45 
20  20 
43  54 
2D  9D 
20  28 
12  43 
20  41 
20  54 
2E  29 

46  49 
20  28 
48  41 
3A  20 
20  20 
20  0D 

45  54 
29  20 
A9  03 
A6  C5 
BE  60 
C0  C9 
20  D2 
IE  AB 
8D  6E 
C0  29 
6D  C0 
4C  0E 
C9  02 
69  82 
AE  6D 
20  D2 
A0  C0 
A9  35 
A9  9A 
A2  00 
D2  FF 
00  85 
90  F9 


0D  54  48 

20  40  41 

2D  3F  2D 

ID  ID  53 

20  52  45 

4E  54  20 

20  4  3  43 

45  52  3A 

9D  12  00 

50  52  45 

54  52  4C 

4E  59  20 

4F  20  51 

00  00  00 

4C  45  4E 

3G  3D  31 

52  53  29 
20  20  20 
20  20  20 

53  41  56 
3F  20  28 

00  20  54 
20  IE  AB 
AC  77  02 
C0  BC  6E 
04  F0  5B 
FF  A0  C0 
20  48  CI 
C0  20  02 

01  C9  01 
18  69  41 
C.l  AD  6F 
D0  09  AD 
80  60  C0 
C0  90  81 
FF  20  D2 
20  IE  AB 
78  85  01 
20  IE  AB 
86  C6  AD 
C9  59  F0 
C6  AS  C6 
60  A9  A0 


45  20  2A 

52  4B  00 
90  90  A3 
48  4F  OC 
50  52  84 
54  48  C2 
41.  52  72 
20  20  F2 
4F  4a  B4 

53  53  94 
92  20  ID 
4B  45  AB 
5  5  49  50 
00  00  95 
41  4D  2B 

20  AB 
Q6 
98 
12 
17 
IF 
16 

20  48  87 
AD  8D  F4 
C0  8D  CD 
AD  6E  6A 
A9  lA  8A 
AD  77  8S 
FF  AD  9A 
D0  0C  87 
8D  60  17 
C0  29  Al 
6D  C0  DE 
AD  6E  53 
EB  A9  CD 
FF  A9  7A 
4C  AF  F0 
58  A0  26 
20  48  FB 
77  02  SB 
60  BE 
FF 


36 

3A  00 

20  20 

20  20 

45  20 

59  2F 

CI  A0 


55 

18  C9 

85  FC  95 


C158:A9 
C160IB5 
C.16B:FC 
C170;FD 
C.l  78 :  FF 
CiaSiFB 
CJ.88:00 
CJ.90:0A 
C.l  98 !  Fl) 
C A0:20 
ClASiAD 
C1B0:CF 
CIB8;EE 
C1C0!6D 
CI C8 :  20 
C1,D0!02 
CID8:A9 
CIE0EA2 
CXEBiFF 


m  85 

FE  20 

A9  00 

85  FE 
8D    FF 

91  FB 

D0  F2 

C5  FE 

D0  e:2 

IE  AB 

6D  C0 

FF  AE 

6D  C0 

C0  A9 

BA  FF 

A0  C0 

81  A2 

41  A0 

60  00 


FB  85  FD 

7D  CI  A9 

B5  FE  A9 
20  7D  CI 

FF  60  A0 

E6  FB  A5 

E6  FC  A5 

D0  E8  A5 

60  A9  70 

AZ  00  BE 

C9  10  F0 

6D  C0  9D 

C9  0D  D0 

0.1  A2  08 

AD  6D  C0 

A2  88  20 

EB  85  FB 

EC  A9  FB 

00  00  00 


A9  C0  59 

E0  85  3E 

FF  85  39 

AD  FF  84 

00  Bl  96 
FB  C9 
FC  F0 

FB  C5  1.3 

A0  C0  C2 

6D  C0  31 

13  20  90 

8A  C0  IB 
E9  CE 
A0  01 
1.8  69 

DD  FF  FF 

86  FC  CA 

20  t)8  FF 

00  00  84 


80 
76 


12 
E7 
ED 


Program  2:  Custom  Keys  Loader 


CF0  5:46 
CF0D:20 
CF1SS4B 
CFlDi45 
CF2  5  1 4 1 
CF2DS45 
CF35:20 
CF3D:05 
CF45:CF 
CF4D:20 
CF55:CF 
CF5D:CE 
CF65:01 
CF6D!69 
CF75:FF 
CF7Di20 
CF85:29 
CF8Di78 
CF95!lA 
CF9DSFC 
CFA5!C0 
C FAD:  85 
CFBSiBS 
CFBDiFF 
CFCSiBl 
CFCD:D0 
CFD5;C5 
CFDDiD0 


41 
52 
52 


49  4C  45 

28  3C  3D 

52  S3 

52  4F 

52  4F 

0D  0D  20 

06  20  9A 

20  IE  AB 

AD  36  CF 

CF  FF  AE 

EE  36  CF 

36  CF  A9 

20  BA  FF 

02  A2  23 

18  A9  00 

D5  FF  B0 

80  C9  80 

85  01  58 

20  .IE  AB 

A9  00  85 

85  FE  20 

FC  A9  00 

FD  85  FE 

FF  eo  FF 

FB  91  FB 

F4  E6  FC 

FE  D0  EA 

E4  60  00 


4E  4' 
31  36 


4D 
20 

29  3A  00 
52  00  30 
57  53  0D 
20  20  20 
CF  A0  CF 
A2  00  8E 
C9  10  F0 
36  CF  9D 
C9  0D  D0 
01  A2  0B 
AD  36  CF 
A0  CF  20 
A2  81  A0 
10  20  B7 
F0  07  A9 
60  A0  CF 
60  A9  A0 
FB  85  FD 
C3  CF  A9 
85  FB  A9 
20  C3  CF 
FF  60  A0 
E6  FB  AS 
A5  FC  F0 
A5  FB  C5 
00  00  00 


45  4F 
43  08 
0D  E7 
3A  60 
S3  AE 
20  38 
A9  5E 
36  4E 
13  7F 
25  2D 
E9  6A 
A0  C9 
18  E2 
BD  0D 
EB  98 
FF  IE 
35  47 
A9  3F 
85  39 
A9  lA 
E0  7A 
FF  F3 
AD  95 
00  Dl 
FB  9D 
0A  CC 
FD  87 
00  2B 


Tile  Trader 

Article  on  page  58. 


JC    10   VOL10:COLOR4,liCOLOR0,.l! 

GOSUB970 
DM  20  GOSUB640!FAST:CLR 
QJ  30  GRAPHIC0,1 
MF  40  ZS{1)  =  "24":ZS(2)  =  ''135":Z 

5(3)="26":Z5(4}-"157"iZ5 

(5)-"246B"iZ5{6)-"359" 
CD  50  Z5{7)="4a''iZ$(8)  =  "579":Z 

5(9)iB'6a" 
KH  60  DX(l)=90:DX(2)=115tDX(3) 

=140!DX(4)=90!DX(S)=115i 

DX(6)=140iDX(7)=90:DXC8) 

=115 
CX  70  DX(9)»140 
AD  80  DY(1)=70!DY(2)=70:DY(3)= 

70:DY{4)=92.DY(5)=92iDY( 

6)=92iDY(7)-114iDY(a)-ll 

4 
KC  90  DY(9)=114 
BB  100  B=9 

DR  110  P0RI=lT08!S(I)=l!NEXT 
FK  120  PORI=1T08:MOVSPRI,DX(I) 

,DY(I) eNEXT 
EG  130  FORI=lT08tSPRITEI, 1,2,0 
,0,0:NCXT 


CQ  140  GOTO620 

QQ  150  SLOW 

KQ  160  PRINTMCLRJ  [3  DOWN} 

Ul  RIGHT  J  7{  3  SPACES  3 8 

i3  SPACESI9" 
BA  170  PRINT'iHOME] 16  DOWN] 

(21  RIGHT}4i3  SPACES} 5 

£3  SPACES }6" 
GS  180  PRINT" [HOME] (9  DOWN) 

121  RIGHT) 1(3  SPACES) 2 

I 3  SPACES}3" 
EH  190  PRINT"tHOMEj!ia  DOWNj" 
MK  200  PRINT "FROM  "; 
DB  210  GETKEYFS 

MJ  220  1FFS<'0"ORF?>"9"THEN210 
GD  230  A$=F9 
PA  240  IPP$»"9"THENP$-i"3"jG0TO 

300 
MM  250  IFF5-"3"THENFS="9" 
RB  260  IFP5="l"THENF5-"7"«GOTO 

300 
MA  270  IPF$="7"THENFS="1" 
PQ  280  IFF5="2"THENF5="8"tGOTO 

300 
QF  290  IFF5-"8"THENFS='"2" 
JX  300  PP=a!FOHr-lTOLEN(2${B)) 

iIFVAL(MID5{ZS(B),I,l)) 
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MK    320    M0=M0+1 
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MK    340    FORI-lT08lIFS(I)=FTHENW 
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BH    350    NEXT 
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KQ  450  SSHAPEA$(4), 20,21,43,42 
PR  460  SSHAPEA5(S),44,21,67,42 
AJ  470  SSHAPEA$(6),68,21,91,42 
HB  480  SSHAPEAS(7),20,42,43,63 
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l,55,30,12rCIRCLEl,S5,3 

0,5!PAINT1,55,5 
PJ    740    PAINT1,55,23:GOTO920 
GM   750    GRAPHIC2,1:CIRCLE1,55,3 

0,30 
MR    760    CIRCLBl,45,15,3iCIRCLEl 

,65,15,3 
EP    770    CIRCLE1,55,27,4 
QE    7B0    CIRCLE!, 55, 35, 15, 15, 90, 

270IGOTO920 
PX    790   GRAPHIC2,liDRAWl,35,5TO 

8S,5TO85,15TO80,20TO80, 

10TO3O , 10TO30 , 60TO8a , 60 
SA  800  DRAW1,80,60TO85,55TOB5, 

45T045 , 45TO40, 50TO80 , 50 

TO80,60 
FR  810  DRAW1,40,50TO40,40TO80, 

40TOa5 , 33TOB5 , 25TO80 , 30 

TO40 , 30TO40 , 20TO80 , 20 
PH  820  DRAW1,40,30TO45,25TO85, 

25:DRAW1,80,30TO80,40:D 

RAW1,45,40TO45,45 
OX  B30  DRAWl,35,5TO30,10iDRAWl 

, 80, 50TO85 ,45 : DRAWl , 85 , 

5TOe0,10iPAINTl,35,15 
FH  840  DRAW1,4S,20TO45,25!GOTO 
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FF  850  GRAPH I CI, 1: DRAWl, 35, 0TO 

25 , 10TO35 , 20TO5S , 0TO75 , 

20TO85 , 10TO75 ,0TO55 , 20T 
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KR  860  DRAWl, 25, 10TO25,25TO35, 

3  5T03  5,20! DRAWl ,35,3  5T0 

45,25TO45,10 
RG  870  DRAW1,45,2  5T065,4  5T085, 

25TO85,10:DRAW1,5  5,20TO 

55,35T065,25T075,35 
EJ  880  DRAW1,65,10TO65,25:DRAW 

1,75, 20TO75 , 50TO65, 60TO 

55  ,  S0TO4S , 60TO35 , 50TO35 

,35 
KP  890  DRAWl,3  5,3  5TO45,45T055, 

3  5  t  DRAWl ,45,4  5T04  5 , 60 : D 

RAH1,55,35TO55,50 
BR  900  DRAW1,65,45TO6S,60 
MP  910  PAINT1,35,10:PAINT1,55, 

10 iPAINTl ,75,10: PAINTl , 

45,3S!PAINT1,65,35 
ER  920  80X1,20,0, 91, 62: DRAWl, 4 

3,0TO43,62 
FF  930  DRAW1,44,0TO44,62:DRAW1 

,67,0TO67,62:DRAW1,68,0 

T068, 62 : DRAWl , 20 , 20TO91 

,20 
KP  940  DRAWl, 20,21TO91 ,21 1  DRAW 

l,20,41TO91,41tDRAWl,20 
,42T091,42:RETURN 
EX  950  GRAPHICl,l:BOXl,25,5,45 

,25,45 
RK  960  DRAW1,35,20TO3S,35 
RK  970  SCNCLR:FORI='lT01SiPOKE2 

41,l!PRINT"{H0ME) 
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3F 

.1.341  :20 

20 

20 

20 

12 

20 

20 

9B 

72 

15E1:0D 

5F 

FB 

03 

55 

EB 

00 

D5 

4A 

1881 1 

FF 

00 

37 

57 

00 

37 

S7 

00 

99 

1349:20 

20 

20 

20 

20 

20 

20 

20 

6F 

15E9:EB 

00 

FF 

3C 

00 

00 

00 

00 

CD 

1889: 

37 

57 

00 

37 

S7 

00 

37 

57 

IF 

1351  :20 

20 

20 

20 

20 

20 

20 

20 

77 

15F1:00 

00 

00 

00 

00 

00 

00 

00 

IC 

1891: 

00 

37 

5C 

00 

37 

57 

CS 

35 

E8 

1359:20 

20 

20 

20 

20 

20 

20 

20 

7F 

15F9:00 

00 

00 

00 

00 

00 

30 

00 

84 

1899: 

D5 

70 

35 

FS 

70 

3F 

CD 

EC 

DF 

1361 !20 

20 

20 

20 

20 

20 

05 

20 

51 

1601:00 

EC 

00 

00 

EC 

00 

03 

EB 

CV 

18A1  1 

3A 

C3 

EB 

3A 

C0 

3B 

EA 

FF 

C9 

1369:92 

20 

20 

20 

31 

20 

20 

20 

51 

1609:00 

0D 

EB 

FF 

F5 

7C 

55 

55 

97 

lBA9i 

EB 

FF 

FF 

FF 

FF 

00 

00 

00 

CF 

1371  :i 2 

20 

20 

9B 

20 

20 

20 

20 

48 

1611  :C0 

55 

57 

00 

55 

5C 

00 

55 

4F 

18B1  1 

00 

00 

00 

00 

00 

00 

00 

00 

El 

1379:20 

20 

20 

20 

20 

20 

20 

20 

9F 

1619:70 

00 

FF 

C0 

00 

C0 

00 

00 

8C 

18  B9: 

00 

00 

00 

00 

0C 

00 

00 

3B 

as 

1381  :20 

20 

20 

20 

20 

20 

20 

20 

A7 

16  21 :C0 

00 

00 

C0 

00 

00 

00 

00 

B9 

IBCl  : 

00 

00 

3B 

00 

00 

EB 

C0 

00 

8A 

1  339  t  20 

20 

20 

20 

20 

20 

20 

20 

AF 

1629:00 

00 

00 

00 

00 

00 

03 

FC 

58 

18  C9: 

EB 

70 

00 

3D 

5F 

FF 

03 

55 

36 

1391  :20 

20 

05 

20 

92 

20 

20 

20 

E7 

1631.  :00 

03 

FF 

00 

0F 

FF 

00 

0F 

AS 

1801: 

55 

00 

05 

55 

00 

35 

55 

00 

3C 

1399:20 

20 

20 

20 

12 

20 

20 

98 

C7 

1639 :F5 

00 

OF 

F7 

00 

0F 

75 

00 

E8 

18  D9: 

0D 

55 

00 

03 

FF 

00 

00 

03 

19 

.1  3A1  :20 

20 

20 

20 

20 

20 

20 

20 

C7 

1641 :0F 

55 

00 

03 

55 

00 

OD 

SF 

9E 

ISEl: 

00 

00 

03 

00 

00 

03 

00 

00 

7E 

13A9:20 

20 

20 

20 

20 

20 

20 

20 

CF 

1649:00 

35 

5C 

00 

F5 

7F 

03 

55 

57 

18E9: 

00 

00 

00 

00 

00 

3F 

CO 

00 

98 

13BV:20 

20 

20 

20 

20 

20 

20 

20 

D7 

1651:55 

0D 

55 

55 

35 

55 

55 

37 

4C 

18F1 : 

FF 

F0 

00 

FF 

FC 

00 

D7 

FC 

F2 

1389:20 

20 

20 

20 

20 

20 

05 

20 

A9 

1659:55 

55 

37 

DS 

55 

0F 

D5 

5F 

BB 

18F9: 

00 

F7 

PC 

00 

57 

7C 

00 

05 

4A 

1301:92 

20 

12 

9F 

43 

4F 

55 

4E 

C5 

1661:00 

F5 

77 

00 

D5 

57 

00 

D5 

DB 

1901: 

7C 

00 

DS 

70 

00 

35 

70 

00 

E8 

1.3C9!54 

92 

05 

20 

12 

20 

20 

92 

45 

1669:57 

00 

05 

5C 

00 

00 

00 

00 

CI 

1909: 

35 

5C 

00 

FD 

55 

C0 

55 

55 

7A 

13D1 !20 

97 

DF 

1.2 

20 

92 

A9 

20 

C9 

1671  !C0 

00 

00 

C0 

00 

00 

CO 

00 

BB 

1911: 

70 

55 

75 

70 

55 

DD 

70 

77 

01 

13D9:20 

20 

20 

20 

20 

20 

20 

20 

FF 

1679:00 

C0 

00 

00 

60 

00 

C0 

C0 

IC 

1919: 

75 

70 

55 

75 

70 

7D 

5D 

70 

C8 

13E1:20 

20 

20 

20 

20 

20 

20 

20 

08 

1681 :03 

B0 

C0 

03 

B0 

00 

OF 

AC 

F3 

19211 

EF 

FS 

70 

EB 

55 

C0 

EB 

57 

72 

13E9:20 

20 

20 

20 

20 

DF 

12 

20 

F2 

1689:00 

37 

AC 

FF 

05 

F0 

55 

57 

BD 

1929: 

00 

3D 

FF 

00 

00 

00 

00 

00 

AA 

13F1.  !92 

A9 

20 

12 

05 

20 

92 

20 

DE 

1691.  :00 

55 

5C 

00 

55 

70 

00 

55 

60 

1931  : 

00 

00 

03 

00 

00 

03 

00 

00 

CF 

13P9:20 

20 

20 

20 

20 

20 

12 

20 

04 

1699 :C0 

00 

FF 

00 

00 

00 

00 

00 

26 

1939: 

03 

00 

00 

03 

03 

00 

02 

0E 

47 

1401 !20 

92 

20 

97 

20 

12 

20 

20 

05 

16A1 :00 

00 

00 

00 

00 

00 

00 

00 

CD 

1941  1 

CO 

03 

OE 

C0 

03 

3A 

F0 

00 

45 

1409:20 

20 

20 

52 

49 

4E 

47 

53 

D7 

16A9:00 

00 

00 

00 

00 

00 

0F 

F0 

E4 

19491 

3A 

DC 

00 

0F 

57 

FF 

00 

DS 

51 

1 41 1 :49 

44 

45 

20 

20 

42 

4F 

58 

9A 

16B1:00 

3F 

FC 

00 

FF 

FC 

00 

FF 

41 

19511 

55 

00 

35 

55 

00 

00 

55 

00 

09 

.1.419  :  49 

4E 

47 

20 

20 

20 

20 

20 

46 

16B9:5C 

00 

FF 

7C 

00 

F7 

54 

00 

64 

19  59: 

03 

55 

00 

00 

FF 

00 

00 

00 

62 

142.'.  :92 

20 

20 

12 

05 

20 

92 

20 

AD 

16 CI :F5 

5C 

00 

35 

5C 

00 

35 

73 

14 

1961: 

00 

00 

00 

00 

00 

00 

00 

00 

93 

1429:20 

20 

30 

20 

20 

20 

.1.2 

20 

37 

16C9:00 

D5 

73 

03 

55 

73 

03 

5F 

E7 

1969: 

00 

00 

00 

00 

00 

3F 

CO 

00 

lA 

1431  :20 

92 

20 

97 

20 

12 

20 

92 

A7 

16D1:5F 

03 

55 

F5 

03 

55 

57 

03 

97 

1971: 

FF 

C0 

00 

FF 

F0 

00 

5F 

FO 

0B 

1 439:20 

20 

20 

20 

20 

20 

20 

20 

61 

.1609  :F5 

5D 

03 

SD 

77 

00 

D7 

DC 

D6 

1979  : 

00 

DF 

F0 

00 

50 

FO 

00 

SS 

C5 

1441 !20 
.1.449  :20 

20 
20 

20 
20 

20 
20 

20 
20 

20 
20 

20 
20 

20 
20 

69 
71 

16E1  :00 
16E9:5C 

F5 
00 

5C 
D5 

00 
5C 

D5 
OF 

5C 
00 

00 
00 

D5 
00 

00 
3D 

1981! 
1989: 

F0 
35 

00 
5C 

55 
00 

CO 
FD 

00 
5F 

F5 
00 

70 
SS 

00 
55 

9B 
48 

1451:12 

20 

92 

20 

20 

12 

05 

20 

52 

16F1 :00 

00 

00 

00 

00 

00 

00 

00 

IE 

1991 

CO 

55 

55 

70 

55 

55 

5C 

55 

39 

1459:92 

20 

20 

20 

20 

20 

20 

20 

BA 

16F9:00 

3C 

00 

00 

EB 

00 

00 

EB 

80 

1999! 

55 

DC 

55 

,'57 

DC 

75 

57 

F0 

2A 

1461:12 

20 

92 

20 

U 

05 

20 

20 

F3 

1701:00 

00 

EC 

00 

00 

70 

00 

00 

8E 

19A1 

OD 

5F 

00 

DS 

57 

00 

DS 

57 

B5 

1469:20 

20 

20 

20 

20 

20 

20 

20 

91. 

1709:70 

00 

00 

EC 

00 

00 

AC 

00 

97 

19A9! 

00 

35 

57 

00 

00 

00 

00 

00 

14 

1471:20 

20 

20 

20 

20 

20 

20 

20 

99 

1711  :00 

EC 

00 

00 

F0 

00 

00 

40 

42 

19  Bl 

00 

00 

00 

00 

00 

00 

00 

00 

E3 

1479:20 

20 

20 

20 

20 

20 

20 

20 

Al 

1719:00 

00 

00 

00 

00 

00 

00 

00 

47 

19B9 

00 

00 

00 

3C 

00 

00 

EB 

00 

87 

1481:20 

20 

20 

20 

20 

20 

20 

20 

A9 

17  2.1.  : 00 

00 

00 

00 

00 

00 

00 

00 

4F 

19C1 

00 

EB 

00 

00 

3B 

00 

00 

0D 

DS 

1 489  I  20 

20 

20 

20 

91 

91 

92 

00 

C7 

17  29:00 

00 

00 

00 

00 

00 

00 

00 

57 

19C9 

00 

00 

0D 

00 

00 

3B 

00 

00 

8A 

1491:00 
.1499:60 

A9 
A9 

AE 
AF 

85 
85 

5F 
3A 

A9 
A9 

14 
lA 

85 
85 

Al 
DD 

17  31:00 
17  39:00 

00 
00 

00 
00 

00 
00 

00 
00 

00 
00 

00 
00 

00 
00 

SF 
67 

19D1 
19D9 

3A 
00 

00 
01 

00 
00 

3B 
00 

00 
00 

00 
00 

0F 
00 

00 
00 

F2 
4C 
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19El!00 
19E9I00 
19F1 :3F 
19F9:00 
1A01 :5F 
XA09SCD 
3.A1,'  tC0 
lA19iSF 
XA21 :35 
1R29:00 
1A31  :00 
1A39:00 
XA4,1. 
1  A49 
}  A5 1 
-IA59 
1A61 sAD 
1  A69 !  D5 
1A71  :00 
.1A79:00 
XASX :00 
J,A89:0a 
1A91 :7G 
.IA99!S5 
lAAl rSS 
1  AA9  J  PC 


:30 
:0D 
:A0 

:FE 


00  00 
00  00 
FC  00 
3D  FF 
00  35 
57  00 
5F  5  5 
C0  DD 
5F  00 
35  57 
00  00 
00  00 
00  00 
55  C0 
0D  CE 
AB  SF 
7B  F5 
FF  FF 
00  00 
00  00 
00  00 
00  00 
F7  5D 
5F  75 
SD  FF 
FF  C0 


00  00 
00  00 
3F  FF 
00  15 
5C  00 
CD  55 
C0  D5 
75  C0 
35  57 
00  0F 
00  00 
00  00 
DC  00 
0D  55 
AB  0F 
5E  AB 
AD  7  A 
FF  00 
00  00 
00  00 
00  00 
00  00 
5F  55 
SS  FF 
55  7F 
00  00 


00  00 

0F  F0 

00  35 

DF  00 

CD  5C 

C0  F5 

55  C0 

37  D7 

00  3  5 

00  00 

00  00 

00  00 

03  57 

FF  0D 

C3  AB 

BD  5E 

D5  FF 

00  00 

00  00 

00  00 

00  00 

C0  0F 

55  5F 

DD  55 

FF  5  5 


00  '4 
00  3A 
FF  51 
35  D8 
00  4.1 
F5  66 
75  2F 
00  D2 
57  97 
00  0E 
00  65 
00  6D 
00  .16 
F7  FE 
0D  IF 
AF  90 
FA  0B 
00  88 
00  A5 
00  AD 
00  B5 
F3  D2 
57  B9 
7F  F5 
F0  C4 


00  00  00  74 


BEFORE  TYPING  .  .  . 

Before  typing  in  programs,  please 
refer  lo  "How  To  Typ«  In 
COMPUTERS  GAZETTE  Programs," 
which  appears  before  the  Program 
Listings. 


Horizons:  Memory 
Display 

See  instructions  in  article  on  page 
89  before  typing  in. 


C0001A9 
C00S:20 
C010:C0 
C018sC0 
C020:FD 
C028!9B 
C030!FB 
C038:B8 
C040!B9 
C048:91 
C050:A5 
C05a!02 
C060:38 
C06B:FC 
C070:FF 
C07aiCl 
C080:F0 
C0Baj05 
C090:FF 
C09BsC8 
C0Aa:AD 
C0A8t9D 
C0B0:0A 
C0Be!4C 
C0C0:CE 
C0C8!C0 
C0D0:85 
C0DBSA5 
CBEB :A0 
C0E9:44 
C0P0:20 
C0F9:A0 


00  as 

14  CI 
A9  10 
20  F0 
85  FD 
CI  D0 
A0  04 
10  Fe 
91  CI 
CI  SD 
FB  18 
E6  FC 
E9  80 
4C  08 
20  44 
20  E4 
39  A2 
CA  10 
AC  9B 
BC  9D 
9C  CI 
CI  85 
0A  0A 
08  C0 
9B  CI 
60  A5 
FE  60 
FD  20 
00  Bl 
CI  C8 
44  CI 
00  Bl 


FB  A9 
20  22 
BD  9B 
C0  A9 
90  02 
EA  20 

D9  ac 

30  EF 
BD  4E 
4F  C0 
69  80 
4C  08 
85  FB 
C0  A9 
CI  A9 
FF  F0 
0F  DD 
FS  30 
CI  8A 
CI  C0 
0A  0A 
FC  AD 
00  9F 
AE  9B 
20  D2 
FB  85 
A5  FE 
2F  CI 
FD  20 
C0  08 
A9  12 
FD  AA 


08 

85 

FC 

3C 

CI 

20 

CA 

FB 

CI. 

20 

D3 

2F 

08 

18 

65 

2F 

E6 

FE 

CE 

43 

E4 

FF 

F0 

36 

CI 

F0 

05 

48 

98 

0A 

AB 

C2 

C0 

C8 

B9 

D4 

4C 

FF 

FF 

E0 

85 

FB 

90 

DF 

C0 

A5 

FB 

83 

B0 

02 

C6 

4E 

3A 

20 

D2 

Dl 

00 

8D 

9B 

A2 

FB 

C9 

14 

9E 

4A  CI 
EB  20 
99  9C 
04  D0 
0A  0A 
9E  CI 
CI  85 
CI  F0 
FF  4C 
FD  A5 
20  2F 
20  44 
2F  CI 
D0  F3 
20  D2 
29  7F 


F0  9A 
D2  15 
CI  B2 
D9  C2 
0D  92 
0A  5F 
FB  D6 
B9  E4 
79  73 
FC  A3 
CI  D3 
CI  7C 
20  2A 
60  ED 
FF  ID 
C9  A3 


K^ai^m: 


>^\  JllEliE  / 


THE 

MIRROR 


DISK  COPIER 
$24.95 

NO  FINER  OR  MORE  ADVANCED  ARCHIVAL  COPIER  AVAILABLE  AT 

ANY  PRICE. 

EASV  TO  USE  DOES  NOT  CAUSf  DRIVE  HEAD  TO  KNOCK. 

COPIES  UP  TO  4 1  TRACKS 

PERIODIC  UPDATE  POUCy. 

AUTOMATICAUY  MAKES  BACK-UP  COPIES  FROM  VIRTUAliY/Ui 

PROTECTED  SOFTWARE. 

NIBBLES.  HALF  TRACKS,  COPIES  EXTRA  SECTORS  AND  EXTRA  TRACKS. 

REPRODUCES  AU  DISK  ERRORS  AUTOMATIOULY. 

FAST,  COPteS  FUU  DISK  IN  AS  LITTLE  AS  4-7  MINS.  EVEN  COPIES 

ITSELF. 

WE  COPY  MOHEI 

MASTERCARD.  VISA.  MO.  OR  CHECK  OK 

*  S3  SHIPPING  a  HANDLING 

COD  OR  FOREIGN  ORDERS  ADD  12 

CALIF  ORDERS  ADD  6%  SALES  TAX 

-  «^ITE  OR  CAa  — 

ConiDumed 


14081  758-2436  . 

-1  PC.  BOX 6939  ' 

■)  SAUNAS.  CA  93912 

FOR  COMMODORE  M  AND  1541  DRIVE 
OR  COMMODORE  128  AND  1571  DRIVE 


CI  00 

20 

B0 

02 

A2 

A4 

SA 

20 

D2 

ac 

CI  08 

FF 

C8 

C0 

08 

D0 

EC 

A9 

0D 

F0 

CI.  10 

20 

D2 

FF 

60 

A0 

00 

B9 

5A 

31 

CI  18 

CI 

F0 

06 

20 

D2 

FF 

C8 

D0 

74 

C120 

F5 

60 

A6 

FB 

AS 

FC 

20 

CD 

7A 

CI.  28 

BD 

A9 

0D 

20 

D2 

FF 

60 

48 

38 

CI  30 

29 

F0 

4A 

4A 

4A 

4A 

20 

3C 

6A 

CI.  38 

CI 

68 

29 

0F 

AA 

BD 

4A 

CI 

6F 

CI  40 

20 

D2 

FF 

60 

A9 

20 

20 

D2 

6F 

CI  48 

FF 

60 

30 

31 

32 

33 

34 

35 

F8 

C150 

36 

37 

38 

39 

41 

42 

43 

44 

35 

CI  58 

45 

46 

93 

12 

30 

92 

3D 

41 

2B 

C'.60 

47 

41 

49 

4E 

20 

12 

2B 

92 

18 

CI  6a 

3D 

46 

57 

44 

20 

12 

2D 

92 

81 

CI  70 

3D 

42 

41 

43 

4B 

20 

12 

5C 

DA 

CI  78 

92 

3D 

53 

45 

4C 

45 

43 

54 

A5 

C180 

20 

12 

51 

92 

3D 

51 

55 

49 

0F 

C18e 

54 

0D 

0D 

00 

30 

2B 

2D 

5C 

FF 

Cl,90 

51 

08 

C0 

50 

C0 

5E 

C0 

6C 

49 

C19B 

C0 

C9 

C0 

00 

00 

00 

00 

00 

07 

ROM  Enhancer 

See  inslructxons  in  article  on  page 
85  before  t}/ping  in. 


C000 

:4C 

IC 

C0 

A5 

03 

8D 

02 

03 

76 

C008 

:A5 

04 

8D 

03 

03 

A9 

37 

85 

Fl 

C0]0 

:0] 

AS 

05 

30 

.18 

03 

A5 

06 

13 

C018 

:8D 

19 

03 

60 

AD 

02 

03 

85 

0E 

C020 

:03 

AD 

03 

03 

35 

04 

AD 

18 

CE 

C028 

:03 

as 

OS 

AD 

19 

03 

85 

06 

ED 

C030 

!A9 

AO 

8D 

48 

C0 

80 

4B 

C0 

78 

C03B 

:A0 

00 

8C 

47 

C0 

8C 

4A 

C0 

9D 

C040 

:8C 

65 

C0 

BC 

63 

C0 

B9 

00 

FD 

C04a 

:C0 

99 

00 

C0 

C8 

D0 

F7 

ee: 

05 

C050 

:48 

C0 

EE 

4B 

CO 

AE 

48 

CO 

CA 

C058 

•E0 

C0 

D0 

EA 

A9 

E0 

BD 

66 

95 

C060 

:C0 

8D 

69 

C0 

B9 

00 

00 

99 

46 

C068 

!00 

00 

ca 

D0 

F7 

EE 

66 

CO 

19 

C070 

!EE 

69 

C0 

AU 

66 

C0 

DO 

EC 

8B 

C07B 

:A9 

08 

8D 

DA 

El 

A9 

EA 

A0 

5C 

C0a0 

:06 

99 

FC 

AB 

88 

D0 

FA 

A9 

EC 

c08a 

:20 

BD 

A0 

A8 

A9 

7D 

8D 

Al 

IC 

C090 

:A8 

A9 

CI 

8D 

A2 

AS 

A9 

50 

3D 

C098 

:8D 

24 

A0 

A9 

CI 

3D 

25 

A0 

C7 

C0A0 

.A9 

4C 

80 

2B 

A9 

8D 

BD 

83 

C0 

C0A8 

•A9 

68 

80 

2C 

A9 

A9 

CI 

8D 

92 

C0B0 

2D 

A9 

A9 

91 

8D 

0C 

AD 

A9 

23 

C0B8 

00 

BD 

0D 

AD 

8D 

FC 

AC 

A9 

7D 

C0C0 

2D 

BD 

BE 

D3 

A9 

CI 

BD 

8F 

47 

C0C8 

D3 

A9 

05 

BD 

20 

A0 

A9 

CI 

A0 

C0D0 

8D 

21 

A0 

A9 

3F 

8D 

C6 

AA 

78 

C0D8 

A9 

05 

8D 

8F 

B7 

A9 

0F 

8D 

2U 

C0E0 

50 

EC 

A9 

FE 

8D 

7C 

A9 

A9 

46 

C0E8 

3D 

8D 

02 

03 

A9 

CI 

80 

03 

4F 

C0F0 

03 

60 

A9 

04 

8D 

88 

02 

A9 

BD 

C0F8 

00 

A0 

19 

99 

00 

04 

38 

10 

D3 

C100 

FA 

85 

FB 

6C 

05 

00 

08 

C9 

4A 

CI  08 

22 

D0 

IC 

28 

20 

D4 

El 

A9 

93 

CUB 

00 

A6 

2R 

A4 

2C 

20 

83 

CI 

97 

CI  18 

A9 

00 

20 

90 

FF 

20 

D7 

AA 

58 

C120 

EA 

EA 

RA 

RA 

4C 

7A 

A8 

28 

A5 

CI  28 

4C 

71 

AS 

A5 

34 

E5 

32 

A2 

DD 

C130 

00 

86 

0D 

85 

62 

84 

63 

A2 

DD 

C138 

90 

38 

4C 

49 

BC 

A9 

F2 

8D 

30 

CI  40 

la 

03 

A9 

C0 

8D 

19 

03 

A9 

52 

CI  48 

35 

85 

01 

6C 

03 

00 

4C 

ID 

7C 

cr50 

AB 

F0 

FD 

20 

7D 

CI 

20 

13 

2C 

CI  50 

A6 

38 

A5 

5F 

E9 

01 

A4 

60 

R4 

CI  60 

B0 

01 

86 

85 

41 

84 

42 

60 

E6 

C168 

20 

79 

00 

C9 

89 

D0 

03 

4C 

DS 

C170 

37 

A9 

C9 

OD 

F0 

F9 

C9 

99 

AB 

CI  78 

F0 

F5 

4G 

32 

A9 

20 

8A 

AD 

2F 

CI  80 

4C 

F7 

B7 

20 

05 

FF 

110 

0B 

39 

ciae 

86 

2D 

84 

2E 

20 

33 

A5 

60 

87 

CI  90 

A0 

FF 

CB 

B9 

Al 

CI 

20 

D2 

40 

CI  98 

FF 

D0 

F7 

28 

A2 

80 

6C 

00 

CI 

CI  A0 

03 

0D 

0D 

4C 

4F 

41 

44 

20 

77 

C1A8 

45 

52 

S2 

4F 

S2 

00 

00 

00 

35 

A  poweMul  word  procAsalng  syfltam  tor  the  Cornmodore  12fl 
FncFudas;  '  On  scfoen  staius/help  display  *  4^  Tonis  reaoy  to  use 
•  Foul  edi [Of ^ creator  included  *   FofQign  Ltfiguaoe  Disk 
from  lh«  lumar  of  FQNTMASTEft  tt.  comat  fOUTMASTEft  12B,  in  tnhantad  vinJon 
ComniodBrt  IZfl.  Thii  powirful  word  ptictitv.  with  fti  m«nf  dllitrfnl  print  lEylii  jlenti).  lurni  ] 
miiM(  phnlir  iniA  a  nttt  p»Hir]ul  l^.  Tirm  pip«rt,  niwi^tltri  ino  l«r*LQn  linQuigti  irt  |uil  i  U 
miny  ippllcillpnt.  H«ri  irs  lome  of  di  ctpibllltln: 

NOW  WITH  NO  COPY  PflOTtCTlON   -  USES  HARDWARE  XEY 
Word  ProcBsiIng  Feiturai 

t  nH:i1iVh    Or***.  W^B**"    Aiifti^J  *    *>■  IC'i**  MPid#f'..«fl,.fcll»4i(iN-(l  I 


4ur  dot 

wol  ni 


*   Supft^i*  *W«  l^ift  l»C' 


1  AtwKI 


■    Fiym  KFi«'i9it4nti^i^ 


>   h*»i4«riraDor*i| 

Word  ProGMiIng  Printing  Ftilurti 

>  r  I4(  l>cinAl    fhAi«[l«i    iEhAfitkg    ulR^    [Ki    ivoid  wiiih     lulhr-Ct' 
■  30  t-r-gi*  ««ril'o*<  Ii>E  mod'r.iHt'liiT'lwililiKf  in  ri 

iMl      bDl4r«C>r4       i/p>^|igM  lafiil*  WHt^l  «A  fifathi       h«4T*l 

IKl|vliRB)4    J  n*i  hanji^mmicro  rnnmiHi^O 


S«tup  Mo<tul« 

p<tlC«nrr    1l    C&lerd    <icrMP'     l»il     cyiMri      pf.nUr    ii* 

Font  li  Ch«r«cl«r  S*t  Craitoti 


>  Chau^MT  ftn  tM-  4)riMHl  w 


Oouhous 

Fulitrn 

MnnttnrMBi 

.Sl^lilicl  1 

Drojdvar 

Goodtypfl 

Nnos 

itor> 

Buraordf 

HHimivi 

Cl»t    InsUih 

TsEh 

Bu!OBi)r>ii« 

JtaHf 

Flri>r«l 

-"fclfiWJ' 

C*lllc 

Usniiattan 

Print 

ABSAEtrK 

an  a  11 11 1*11214 

lOTIlM 

Sc.'viei 

' "  T  'T^Jn 

Ff.ltltm^ 

asISii'ii 

ChULiLiti 

■ESXa«rx 

2eot  Amsti)  nobi 


3aUIU,KS  S74(I1 


lt13)82r.06SS 


•  "Connect  'Em"  (January)  doesn't 
check  to  see  whether  you  enter  the 
names  for  the  players.  If  you  acci- 
dentally press  RETURN  without 
typing  in  a  name,  BASIC  responds 
with  ILLEGAL  QUANTITY  ERROR 
IN  770.  To  correct  this  problem,  add 
the  following  line  to  the  program; 


BR    755    IF    PL5(I)= 


THEN    750 


Connect  'Em  allows  you  to 
choose  between  two  different 
boards:  the  regular  board  and  the 
miniboard.  If  you  choose  the  mini- 
board.  Connect  'Em  works  fine,  but 


if  you  choose  the  regular  board,  it 
doesn't  recognize  the  end-of-game 
situation.  This  problem  is  easily 
corrected  by  changing  the  value  as- 
signed to  TS  (in  line  720  of  the  64 
version  or  in  line  670  in  the  128  ver- 
sion) from  84  to  77.  These  lines  set 
the  variable  TS  to  the  highest  possi- 
ble score,  the  score  when  all  the 
squares  have  been  completed. 
When  the  sum  of  the  players'  scores 
equals  this  value,  there  are  no 
squares  left  to  be  filled,  so  the  end- 
of-game  situation  is  satisfied.       <B 


10O%  ERROR  FREE 

POLY  PACK  51/4"  DOUBLE  SIDE 
DOUBLE  DENSITY 

GUARANTEED  FOREVER 
100%  ERROR  FREE 

(Blank  Jacket) 

With  Hub  Rings 

Write  Protect  Tabs 

Ty»HC  Envelopes 

In  Factory- Sealed 

Poly  Packs 

Sold  in  Lotsot  100 

Minimum/200 


|33«f  I 

'^,  Each    S* 


THE  CLEAN  IMAGE"  PRINTER  HEAD  CtEAKING  KIT 


Clp-mt  fouj  dO[  mitriA  print  rieid  in 
lessihanonflminuto  Compatible  wiih 
Apple  frTiagGwritor  I  &  II  arnd  pjhera 
Goc'd  ro'  up  to  10  dtitninga 


$14.95  Each 

FREE  SHIPPING 


OUflLITY  RBINTEn  RIBBONS 


Apptp  ifnagprtcMcr    .  .  , $3  9S  oa 

Okidaia  60/82/83 $1.49  bb 

Epson  LX  80/90 S!  flS  ea 

SatdnrBQiflMlnlnium) 

Min.  Order  $25  00  Sf.H  Conlinental  USA:  JJ  00/100 
Of  fewer  nisx^  distoi^l  at  300  Rib&on^  i2i  ?ach 
Foreign  orders  APO.T  =^0.  please  call.  Ml  residents  add 
4Staji  Prices  subject  IP  cnsnge  withpul  nqtica.  Hours 
8-30  AM  -  100  PM. 


H 


rrecision  Dulu  Products™ 

PI)   Ikii  H(,7.  (irind  kapidi.  Ml  44SI8 
(6IAI  4iJ.>4S7  •  Mifhitan  t.Saa-(>32-24tl 
Oulsidc  Michigan  t-t!0O-3;«.OO28 


Looking  for  a  WMget 

for  your 

Okidata  printer  and 

need  it  now? 

Call  Precision! 

Precision  Images  nortnally  stocks 
most  spare  parts  for  your  Okidata 
primer,  from  tfie  Okimates  to  the 
Pacemarks  including  the  new 
Microline  and  Lascrline  series. 
Anylhing  and  everything  for  your 
Okidata  printer  is  only  a  phone 
call  away.  Precision  Images  is 
"your  direct  connection  to  genu- 
ine Okidata  parts  and  supplies." 

for  Visa/Mastf^rCard  orders  call 
1-800-524-8338 


precisian  images 

Precision  Images,  Inc 

RO.  Sox  866 

Mahwah.  New  jcreey  07130 


.^. 


^ 


KBACKER  JAX® 

REVEALED! 


THE  BOOK 


At  last  —  Kracksr  Jax  takes  you 
beyond  the  protection  barrier!  The 
secrets  of  un-protecting  software  ate 
yours  with  Xracker  Jaz  revealed! 

We'll  show  you  exactly  fiow  lo  defoat 
(ive  different  proiecllon  schemes 
ertoompassing  scores  of  current 
programs.  Our  tutorial  has  twenty 
specillc  examples  to  lead  you.  step 
by  step,  to  a  new  level  of  Knowledge. 
Here's  what  you  get: 

•  Krackir  Jaz  revealed. 

•  A  reset  switch. 

•  A  ullfMy  disk. 

•  20  paramaters  an  disk. 

ONLY  $19.95  COMPLETE! 

Ploaae  ada  J3.50  shipping  i.  riantillng. 
C.O.D.  orders  n^ust  aOd  S1.50  more. 

Pl&aao  allow  t^o  weeks  tor  dehvery. 


Flash — 


KHAGKEB  JAX  vatad  "MOST  INHOVATIVE  COPY 
PROGRAM  OF  1988"  by  The  Outtim  Magazlnal 


^ 


AHQ  HIRE'S  WHAT  *OME  OF  OUR  CUSTOMKRS  HAVE  TO  SAT  ABOUT  US: 

'I  am  BxctEert  ^bou'  Kn^ktr  J  ax  R«vialBd— irtanks 
again  lof  the  great  prcduci  &  great  service  "  Jerry 
Pectsi 


■  I  really  enj&y  (Jein^  busir^ess  w»lh  you— yoLrr  aiTitudi  Is 

giear"  R'Cha'i)  Li6by 
"Very  impressed  *TEi   your  product— irunks      l«rry 

Lyman.  DirecEor.  Gre«n  Mounrain  Ccnimodore  tJser's 

Group 


"Very  nice  uiiliiy— aDoul  lime  Mmecme  looked  oui  lor 

us      John   Dale.    PresMenl,   WKejrass   Mlcro-Comp 
Socieii 


KBACKXH  JAX 

rROTXCnOH  lUtTKIl 


$m»  aur  rwrlmwm  tn  thm  Jan.  *ST  Ahajft  Jflrf  la  tf}9  0*c.  'Be  tmmum  of  Thm  Outdt. 

ARE  YOU  CAUGHT  UP  !N  THE 
COPY  PROTECTION  ARMS  RACE? 

DEFEND  YOURSELF  WITH  KRACKER  JAX® 
A  REVOLUTION  IN  ARCHIVAL  SOFTWARE! 

Kraaktr  J««  Is  the  poworfLfl  paramulor  copy  systum  tha)  ts  taking  (he  country  by  slorml  What  IS  a 
paramolcr!  It's  a  custom  p/ogrsm  thai  allows  your  1541  or  1571  d^sk  dMvo  lo  Strip  all  copy  prolectlon 
Irom  your  expflnsiwe  sotlwaffl.  leaving  you  wilh  UNPROTECTED.  TOTALLY  BROKEN  tiacXupa  Ihal 
can  ev^n  be  copiod  with  a  simple  tast  coptar.  Each  Voluma  cosis  (I9i95  and  will  un-protec1  around 
100  lltleSi  So  why  pay  tor  backups  of  programs  that  you  alrt^ady  own? 

Check  out  some  of  these  exclusive  features: 

•  Erickir  Jkw  is  tr>a  BEST  program  of  ils  klrnd! 

•  jCraektr  Ji*  wMl   back  up   titles  Ihat   Ihe 
nibblftra  CAN'T! 

«  KMiikar  Jah  requires  NO  special  knowlfidQe 
lo  operaee^ 

•  Kriakir  Jmx  Strips  protection  In  a  malter  ot 
SECONOSl 


^ 


-XTAcker  Jax  is  priced  RlGHT-^just  11995 

per  Volume 
-Xr«gk«r   JiK   Is    UNPROTECTED— easy    lo 

back  up< 
"  Kracktr     Jus     updates     a^e     avaMable 

OUARTERLYI 

In  the  copy  prolectton  arms  race,  Xr4«kir  Jtk 

Is  the  ultfmate  defortse! 


VOL. 


ALL  NEW  VOLUME  FOUR 

1-3  STILL  AVAILABLE.    ONLY  $19.95  EACH! 


^ 


QCMPITEF 


MART 


Program  Submissions 

Wanted 
Good  Commissions. 
National  Marketing. 


CHECKS.  MONEY  ORDERS  OR  VISA/MASTERCARD. 
Mail  your  order  to:  Computer  Marl,  Dept.  G 
2700  NE  Andresen  Road  I  Vanriouuer,  WA  98661 
Phone  orders  welcome:  206-695-1005 
Same  day  shlpplng/C.O.D.s  please  add  $3.00. 


(T 


^ 


^^^^^k>SV.'s 


nMlGA 

1000" 

PLUS 

ifmn  coioR 

I  UOll  MONITOR 

$ 


850 


■c.P.u.  IS  REFuneistiEO  -  full  ao  day  parts 

AND  LABOR  WAHflANTY  |:ROIVI  COMMODORE. 

NEW  AtVtIGA  ilMOi  ALSO  AVAiLAOLE 
C.P.U.  AND  MONiTOR  ALSO  SOLD  SEPARATELY. 


(      SCHOOL  P.O/s  ACCEPTED^) 


PRINTERS 


FROM      I    «|«]  ^^V^ 

Rock  Bottom  Pricing! 
On  All  Star  Printers 


NEW  LOW  PRICES 

64  •  128 
PACKAGES 

Ca/IUs 

Si^^?mW:L'^>~^Befy>re  You  Buy! 
'  We  Want  Youi  Buiine^ 


Cation  ^S° 

COLOR  INK  JET 

$2499=  "^ 

I  iMiTm  niiftWTiTv  ^^ 


ro* 


LIMITED  QUAMTITY 


RGB  from  nSS." 


Panasonic 


080    „ROCK 

-  BOTTOIW 

1091)     PRICING 


'Mil-iiL'-'-l-IJH 
SFD1001 


179 


|95 


1200  BAUD 


ft  Commodore S^ 

EDUCATOR 

FAR  BELOW 

DEALER  COST 


RETAIL 
499.9S 


REGULAR 

DEALER 

COST 

32S.00 


•  100%  C-64  Compatible 

•  Built  in  Hi-Res  Green  Monitor 

•  Heavy  dutv  power  supply  and 
sturdy  case 

■  AN  units  completely  refurbished 
witti  full  90  day  warranty 


$199.95 


M.C.5. 

MicroCompufesr  Servlcaa 

tn  MIoKigan  f313]  4e7.0eS7 

wo  &  CUSTOMER  SERVICE  -   [313]  <12;  0PS7 
HOURS  MON    SAT1000AM   .BOOPM 


SEIKOSHA  SP-1CMK>VC 


COMMODORE  READY 


164^ 


fJEAR  LETTER  QUALITY 
FRICTIOrj  BTHACTOH 
100  CPS  •  SHEET  FEEDER 


ACCESSORIES 


S\ 


DEALER  PRICING  AVAILABLE 
AnEHTtOW  SCHOOLS  -  Blti  SPECIALS  ON  PfTICBW  j 


1670 

T«jt  Prog  ram. 


Call 
.Call 


PWRSuppIv  ...2S.95 
OklmDlaCDlDr  ..Call 


100  up        E0.99 

DS/DD 40    .55 

3%DS/DD,BULK..  1.80  2.00 

LIFETIME  WARRANTY  •  LABELS 
WRITE  PHOTFCTS  •  PACKAGED 


MC/VISA/C.O.[). 

Plesie  tnctuda  phooa  numbar ,  Daslar  Inqulrlsi 

Inultsd.  All  prices  discounted  (or  call)  or  check. 

add  3%  for  MC/ViSA.  Shipping:  P>mters  ttO.DO. 

Educator  $20.00.  Disks  $6.00  per  100, 1  West  Coast 

-  add  $Z.OO  par  orderl.  Add  $3.00  (or  C.O.D. 

Reduced  g hipping  for  Istge  qusntities. 

Returns  ore  tor  Eichange/Rapalf  onlv. 

Prlcai  end  aveilability  eubjecl  to  change 

without  notice.  ALL  t^EnCIHANDISE  CARRIES 

MANUFACTUflERS  WAflRANTY 


YOUR  COMMODORE 
ICONNECTION^^ 


AMIGA  SYSTEM  PACKAGE 

ENTIRE 
SYSTEM 

$119900 


Includes:  AMIGA  1000  CPU,  51 2K,  Mouse,  Amiga 
RGB  Monitor,  Amiga  DOS,  Basic,  Tutorial, 
Kaleidoscope,  and  Voice  Synthesis  Library. 


COMMODORE  128  SYSTEM 


INCLUDES:    CB128    Computer,    CB1571 
Disk  Drive,  Magnavox  515 
RGB/Composite  Monitor. 


$75900 


COMMODORE 
System  Package 

INCLUDES:  CB64  Computer, 

CB1541C  Disk  Drive,  Multitech 
CIV1131  Color  Monitor 


ENTIRE 
SYSTEM 

$47900 


DRIVES 

CBMIS-flC 1119900 

CBM1571.... S24900 

CSI  10Mb  (64-128) iltSSoo 

INDUS-GT  (64^128) «ia9oo 

MICROBOTICS  20Mb,»t299''<» 


MODEMS 

Anchor  Volksmodem »59"» 

Anchor  Omega  SO 8129°" 

Anchor  6480  (64/128) 

300/1200  Baud S11900 

COM  1660  (C-64) «59»» 

CBM  1670  {C-128) »139"o 


MONITORS 
RGB/COLOR 

Multitech  CM  131 si59<"> 

Magnavox  515 S2B9'"> 

Amiga  1080  Hi-Res *269<'o 

Magnavox  643  14" »419<'o 

Commodore  1802C «2190'> 


PRINTERS 

EPSON  Homewriter  10...*99'»o 
PANASONIC  KX-P1 0801*21900 

OKtDATA  182 *219oo 

STAR  SL10C »l99oo 

CITIZEN  MSP-10 «299oo 


DISKETTES 

Maxell  SS/DD  5'/j(10) «8«» 

Maxell  SS/DD  3Vj(10) •12" 

Sony  SS/SD  5V4{10) '8" 

Sony  DS/DD  3Vp(10) ...20" 

GENERIC  OS/DO  w/Flip'n  File 
10  Disk  Holdor '11" 


ACCESSORIES 

CompuGuard  Surge  and  Spike  Protector si4o» 

Curtis  SP2  Surge  and  Spike  Protector *3B^ 

Curtis  Safe  Strip  with  6  Outlets *19" 

Curtis  Universal  Printer  Stand 't4'»B 

Computer  Specialties  Power  Plus »54'» 

Flip'N  File  3V2"(25)  5'A"(50)  Disk  Storage 'S*™ 

CB12B  Universal  Monitor  Cable,.. »16»» 


INTERFACES 

Orange  Micro  Grappler  ..sbS's 

PPI  Printer  Interface »34»» 

Xetec  8K •69<'» 

Micro  R  S  D  MJ350 »4498 


SOFTWARE 

ATARISOFTfCommodore 

Caniipede *4" 

Donkey  Kong »4" 

BRODERBUND 

The  Prim  Shop *29''» 

Graphics  Library  1,2.3  ea...*17" 

Bank  SIreet  Writer »34" 

Print  Shop  Cornpanion »24" 

Lode  Runner »24" 

COMMODORE 

Jane-integraied  (128) »39" 

Geos  for  64.  64C.  128 »49" 

Assembler  64... 'S" 

Pilol  64 >90» 

Screen  Editor *9" 

Pel  Emjtator *9** 

Super  Expander  ROM '9** 

DATA  SOFT 

Genesis ^S" 

Dallas  Quest 'S" 


FOR  64/128 

HES 

Benji  Space  Rescue '3*» 

HES  Games/Olympics »3*» 

Professional  Software 

Fleol  Systems  II  C12Q/64..  »49" 

Fleel  Systems  III  Gi2e •4B*' 

Trivia  Fever 'IB" 

PFS 

File 'SB" 

SPRINOBOARD 

The  News  Roorn 932" 

Clip  Arts •19" 

Clip  Arts  II •27" 

5UBLOGIC 

Flight  Simulalor  II «37«» 

Jet  Simulator  C64 •37" 

SPINNAKER 

Rhymes  &  Riddles »7" 

All  Cocor  Caves *7" 

Bubble  Bursi »7" 

Trains »7" 


SOFTWARE  FOR  AMIGA 


ACTIVISION 

Eoirow&d  Time »32" 

Hackee tSZ" 

Mind  Shadow *3i" 

AiQIS  DEVELOPMENT 
AnimatfOn^lrnaggs •99*' 

BATTERIES  IMCLUbEO 

liqur   Pmllril-O  Sy^/'-i  "isg" 

COMMODOHE 

Tij»lqr.ili  w/Graphic  Crafl "SB" 

rjusicrati    'TB" 

TLC  Logo *T9" 

Amiga  Pascal ..*79»* 

Lattice  "C" »ii9oo 

Assembler '79" 

Lsp MSB"" 

P-'mdwalkDr '39" 

MICRO  SYSTEMS 
Anal/ie  '79" 

Suribblo ,,- *78" 

On-Line/Comm.... *49" 

Organize  Data  Basa 'TS" 

Analyje  Vofsion  2.0 HI*" 

V.I  .P. 
VI  p.   Pro(B5Siona! »ta9""' 


OlSCOVEFt  SOFTWARE 

Marauder  II  Back-up.   •32*' 

EUCTRONIC  ARTS 

Deluxe  Paini -.  *5B" 

Archun »3I" 

Ono  on  0(18 'ai" 

Shy  Fox        '31" 

Financsa    CtMhbooh *37"' 

Sevmi  Cities  ol  Ootd "31" 

Atclic  Fo» *3^*• 

Delgio  PiinL..- „ '74" 

Inslatit  Music, ■34" 

Deluxe  Video 169" 

INFOCOM 

Wishbringer '31 " 

Hilctihiker's  Guide '31" 

Spsllbreaket "31" 

Planoltal,,.  >31" 

Witness    .  .  tai" 

MICRO  ILLUSIONS 
Dynamic-Cad •349" 

MINDSCAPE 

Halluy   Pmjetl "31" 

Deja  Vu »34" 

Keyboaro  Cadel «29" 


When  you  want  to  talk  computers.  When  you  want  to  talk  price. 


COMPUTER  MAIL  ORDER 


U.S.A.  and  Canada 

Call  toll-free:  1-800-233-8950 

Outside  ttie  U,S.A.  &  Canada  717-327-9575  Telex  5106017898 

Educational,  Governmental  and  Corporate  Organizations 

call  toll-free  1-800-221-4283 

CMO.  477  East  Third  Street,  Dept.  A403,Williamsport,  PA  17701 
All  major  credit  cards  accepted. 

POUClf-  Md  3*ii  (rriifiirTi uTri  &?  O0\  sfupp-i^j  .ritJ  r\ar^d'''iij  Liirtjer  srii[irnt>fili  *n*|^  refju*t  aO(Wion*  chargm 
Pof&un*l*nCIW>mtMrir^  WiHckS  d^Cwiru  3  wt^li-ti  (Odoar.  FwlrtStcrcWrMiry  lmm  your  OWH  CSfd  Of  IffxJ  caSftiWS 
ct^Kk  V  bank  m«iw  cdor.  Pwnniyiv'anii)  riu^itiiinr:^  sfid  Q'Mu  uiof  iiiu  AU  pficH  ATP  sutotoci  tQ  c^uuige  K^d 
sVI  «E«mi  4rv  3uEi>|9Ci  Ui  avdiijibii>tf  OoftKEiVfl  win^Uft  wiM  b*  raplKOd  wih  rht  urr>«  riam  only  H«ii^j|irv  Mil 
e»  ivpAirod  V  ropi0ciK]  it  [»'  dU'vtHOn  wll><i n  mv  (IKmi «nd  lun<s ol T6«  nwiijT*Ctut»r  ft WJHr«rr{f  W* smol 
(guAi.iHiiiw  cc:<Ti^.t»1'fy    AR  M*n  at*  tin«l  drxl  rvfLvrnod  yiKprrwA  WV  14lt<pK1  b  m  fnCOChirvg  K-r 


PHONE 

THE  LOWEST 
PRICES 

'si^^s         ELECTRONIC  ONE* 

LiNES                    10-6  EST. 

OPEN                          M-F 

CALL  f614j  864-9994  •  P.O. 

BOK  13428  •COLUMBUS. 

OHIO  43213 

Qz.  commodore 

SOFTWARE 
KARAT EKA 
PRINT  SHOP 

1999 
27  99 

CLOS£0UT  SOFTWAfIB 
ALL  QUALITIES  ARE  LIMITED 

CHESS 

SEA  SPELLER 

B.99 
4  99 

HARDWARE 

PRINT  SHOP  COM 

24  99 

ALF  COLOR  CAVES 

t  99 

LINKING  LOGIC 

499 

Cl28  COMPUTER 

269  99 

PRINT  SHOP  LIB 

14  99 

DANCE  FANTASY 

3  99 

ALPHABET  ZOO 

3  99 

64C  COMPUTER 

IfiflM 

F  15 

22.99 

WEBSTER  WORD  GAME 

3.99 

GVRUSS 

399 

1M1CDISK  DRIVE 

179  99 

SILENT  SERVICE 

22.99 

LOGIC  LEVELS 

3  99 

VrflZARD  PRINCESS 

7  99 

1571  DISK  DRIVE 

J39  99 

LEADER  BOARD 

24  99 

SEA  HORSE 

399 

TREASURE  ISLAND 

9.99 

1B02C  MONITOR  . 

189  99 

ARCHON 

11.99 

HEY  DIDDLE 

1.99 

ALICE  WONDERLAND 

9  99 

1902A  RGB  MONITOR 

279  99 

ONE  ON  ONE 

11.99 

TRAINS 

3.99 

DALLAS  QUEST 

9.99 

MPS  1000  PRINTER 

239  99 

FOOTBALL 

1199 

UP  FOR  GRABS 

199 

NWSTER  TRIVIA 

4.99 

1360  MOUSE 

39  99 

MAIL  MONSTERS 

1199 

RHYMES'RIDDLES 

399 

HVDRAX 

499 

16701200  BAND  MODEM 

129.99 

MULE 
MUSIC  SET 

1199 
11,99 

TURTLE  TOY  LAND 
AZTEC 

1  99 
3.99 

3  FOR  ALL 
COMPUTER  BASEBALL 

4  99 

11.99 

PniNTEflS 
SIARNXIO 

PI N8 ALL  CONS 

1199 

DUCKS  AHOY 

3  99 

KORONISRIFT 

12  99 

229  99 

SEVENCITieS 

1199 

ESPIAL 

299 

EIDOLON 

12.99 

BARDS  TALE 

24  99 

FRACTION  FEVER 

1.99 

RESUCEONFRATALUS 

12.99 

PANASONIC  10911                         279  99 
SEIKOSHASP1000VC                   1?9  99 

MISC.  HARDWARE/MONITORS 
TVMAI^  INTPRFATF                             -in  no 

SKY  FOX 

SUBLOGIC  FOOTBALL 
SUBLOGIC  BASEBALL 
FAST  LOAD 

24.99 
29  99 
28  99 
24  99 

JUKE  BOX 
STORY  MACHINE 
COSMIC  LIFE 
DELTA  DRAW 

199 
3.99 
199 
3.99 

EAGLES 

SPY  US  Spy  IS  II 

VEW:  DR  RUTH'S  GOODSEX 

GUNSLINGER. 

12.99 
999 
19.99 
19.99 

34  99 

MACH5 

22.99 

FACE  MAKER 

3.99 

CHAMP.  WRESTLING 

24  99 

XETFr  JR 

MACH  128 

29  99 

THE  FACTORY 

1  99 

GRAPHICS  SCRAP  BOOK 

17  99 

S6  99 
29  99 

WORD  WHITER  128 

39  99 

MR  ROBOT 

4  99 

GUN  SHIP 

2299 

TOTAL  COMM.  MODEM 

SUPER  PASCAL 

49.99 

WIZZARD  OF  02 

8.99 

SPIN  FIZZY 

19.99 

B9  99 

34.99 

OILS  WELLS 

299 

ROCKY  HORROR  SHOW 

15  99 

NEWSROOM 

2iW 

AMAZON 

8  99 

10TH  FRAME 

22  99 

PRINT  MASTER 

24  99 

RENDEVOUSRAMA 

899 

DECEPTOR 

999 

RS232C  INTERFACE 
COMPUTER  COVERS 

34.99 

PAPER  CLIP  WJSPELL 
PAPERCLIP  II 

28  99 

.46  99 

FAHRENHEIT 
PERRY  MASON 

8  99 
.3.99 

DESERT  FOX 

MOVIE  MONSTER 

9  99 

24,99 

NX  10  RIBBONS 

GEOS 

39.99 

MOVIE  CREATOR 

4  99 

lASS  TIMES 

22.99 

COPY  II 

26  S9 

BELOW  THE  HOOT 

a  99 

STAT  COMPILER 

PARTNER  128 

39  99 

DANCING  FEATS 

2  99 

(SUPER  BOWLSUNDAY). 

1499 

HOW  TOORPEH:  CASHIER  CHECK,  MONEY  ORDER.  MASTERCARD"  OR  VISA"  (ADD  4'*  FORCHAHGE  CARDS! 

NO  PERSONAL  CHECKS         NO  C  O  D 'S         SHIPPED 

UPS           ALL  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 

SHIPPING:  ADD  S3  TO  ON  ALU  ORDERS  UNDER  S100OT          ADD  SS  OO  ON  ALL  ORDERS  OVER  ilOOOO  ACTUAL  FREIGHT  CHARGED  ON  MULTIPLE  ORDERS 

INTEHNATtONAL:  ACTUAL  FREIGHT  CHARGED  ON  ALL  ORDERS  OUTSIDE  THE  CONTINENTAL  UNITED  STATES  INCLUDING  A  P  0 

PLEABeIiPEC  "^^"""^^  WITHOUT  A  RETURN  AUTHORIZATION          NO  RETURNS  UNLESS  DEFECTIVE    ALL  DEFECTIVES  WILL  BE  EXCHANGED     .  .  NO  EXCEPTIONS 

CALL  OR  WRITE  FOR  FREE  CATALOG 

CALL  ELECTRONIC  ONE  (614)  864  9994 

P.O.  BOX  1 3428  COLUMBUS.  OHIO  432 1 3 

GREAT  PRODUCTS  FOR  YOUR  COMMODORE 

promenade  CT"  CAPTURE'" 
The  Eprom  Pfogrammer.  Thoughtfully  designed,  Take  control  of  your  '64  or  '128*  with  this  easy  to  use 
carefully  constructed,  the  promenac^eCr"  IS  respected  cartridge.  Lets  you  make  a  back-up  disk  of  your 
around  the  world  for  quality  and  value.  The  original  memory-resident  software.  Your  program  is  then  fully 
software  controlled  programmer  does  away  with  accessible  to  you  and  your  program  can  be  re-booted 
personality  modules  and  switches.  Intelligent  from  your  disk  3-5  times  faster.  Or  make  an  auto- 
programming  capability  can  cut  programming  time  by  starting  cartridge  using  the  promenade  Cl  and  a  CPR 
95%!  With  Disk  Software still  just  S99.50  cartridge  kit   Its  magic' 

CARTRIDGE  MATERIALS:  CAPTURE'"  is  a  bargain  at  39.95 

CPR-3  -  Three  socket  board,  case  and  3  eproms,  for  use  with  CAPTURE'" 29,95 

PCC2  -Two  2732  [4K)  or  2764  {8K)  eproms.  For  '64  or  '128  in  64  mode 4.95 

PCC4  -  Four  sockets  for  2764,  27129  or  27256  (32K)  eproms.  Bank  switching 17.95 

PCC8  -  Like  the  PCC4  but  twice  the  capacity.  For  multiple  programs 29.95 

PRB4  -  Four  sockets,  eprom  &  battery  backed  RAt^d  combination  24.95 

PTM2  -  Basic  128  mode  cartridge  board.  Two  2764  or  27128  epro'ms 5,95t 

PTM4  -  Four  sockets,  27128  &  27256  eproms.  128  mode  bank  switcher ,  19,95t 

PCCH2  -  Plastic  case  (or  above  cartridges  (except  PCC8) 2.25 

Eproms  -  Always  in  stock  at  competitive  prices.  .„  „  ,„ui     i         ■□c 

^  ^  tavailable  June  86. 

'when  in  64  mode. 
EPROM  ERASERS: 

Datarase  -  Hobbyist  eprom  eraser,  2  at  a  time,  3  to  10  minutes 34.95 

PE14  -  Industrial  quality  eraser,  7  to  9  at  a  time 79.95 

Starter  Set  -  CAPTURE",  promenade  C1  and  one  CPR3  kit [ 149.95 

Deluxe  Set  -  CAPTURE'",  promenade  CI ,  Datarase  and  two  CPR3  kits 1 99  95 

SHIPPING  &  HANDLING:  USA  -  UPS  SURFACE  $3.00         FOREIGN  (AIR  MAIL  ONLY)  $13.00 

E^^  TO  ORDER  TOLL  FREE  800-421-7731 

I     I  lAQriKI   QAMI4PIM  froivi  California  800-421-7748 

'      J  w«»'V-'l^-n«l'>inEIIVl  TECHNICAL  SUPPORT  916-823-3284 

^^  1805  INDUSTRIAL  DRIVE  FHOM  OUTSIDE  USA  916-823-3285 

^J  AUBURN.  CA  USA  95603  MC,  VISA,  AMEX  WELCOME 


COMMODORE 

SUPER  PrriNTER 
PJIiCKAGES 

NX-IOPBINTER 

SUPER  GRAPHIC    AOV 

PANASONIC  FOSOI 

•  XETEC  --(, 

SUPER  GRAPHIC    ^3V 


PRINTERS 

SOKOSHAIOOOVCCALL 
PANASONIC  1080i,.lW 
PANASONIC  10911. .259 

OKIMATE20 139 

CITIZEN  1 20  D....  CALL 
Ot(l[lATA120 CALL 


COMMODORE  64  &  1 28 


COMMODORE  128  PACKAGE 

•COMMODORE  128  'COMMODORE  1902 

•IS7t  DISK  DRIVE   ^i  £k  a   M   RGBfCOMPOSITE 

MONITOR 


CALL" 


AMIGA  COMPUTER  SYSTEM^ 

Call  for  Price  and  A  vaifatfility 


r 


AMIGA  SOFTWARE 


% 


STAR  MICRONICS 

NX-tO 209 

NL-IOC 279 

NL-10 CALL 

NP-10 CALL 

NX-IS CALL 

ND-15 CALL 

NR-tS CALL 

NB-15 CALL 

POWEirrYPE   ..229 
NB24/1S CALL 


•COMMODOFIE  12S 

COMPUTEfl 
•IS71  DISKORIVE 
•  1670  MODEM 
•1902  RCB  MONITOR 
•1750  RAM  EXPANDER 
•1351  MOUSE 
•MPS  1200  PniNTEn 
CALt  FOH  lAii^T  nnci. i 


XETEC  SUPERGBAPHIC 
INTERFACE  69.95 


D«p  space 79.^5 

Aifra 7».»5 

MuircStudto ^1.1% 

Analy«2.0   ?4.« 

VIP  Profeitlonsi  -  - .  169.75 
Wbrld  Ojtmii  ....  ..77.95 

On-Llne 4«.95 

StrlMii* .  .M.^5 

Oarm'ltAr  BjikntMill  .2^,95 

Aichon 77,95 

Ont  on  One 27-95 

Cnimp  Biirt»ire«   .79.95 

Dflujie  Paint  1    a4.95 

□eja  Vu 34.95 

Ogrr 17-95 


7Cltl«of  Oold 77-95 

StarllRt  I 3fl-95 

Mlciuleagui  Baicl»ill  39.95 

ImiMCt 179.95 

Stun^rul  ...  w  ... « 79.9S 
Bji^ance  df  Power  ...34.95 

Skyfcui J7,9S 

Artie  Foi 77.95 

Marble  Midncii 34.4 S 

neturnJAlljintli 79.95 

AtfventurrConit.  .  .  .27.95 
Cheiiinajltr  7000  .12.95 
Chjimplonthlp  Golf .  .  36.95 

Space  Ou(lt 34,95 

GfL  Football 79.95 


MOfiffOflS 

MAGNAVOX  AMBER  .89 
WACrUAVOXfl562 

RGBCOMP 2M 

SAMSUNG  H" 

COMPOSfTE  149 

THOMSON  14" 

RGBCOMF  .:X.m 

COMMOEKJRE 
1902  279 


CdMMODC>RE64C 
\V/GEOS  ..CAEX 


t54IC 

DISK  DRIVE   CALL 


MODEMS 

Commodore  16  50.,  54. 9  5 
CorraT;odareI670.,,.129 


SAWSUMGI4*COtOS 

COMPOSITE     tm'Mt% 
MONITOR       *j4'9 


COMMODORE  64  SOFTWAm 


ABASCUS  64 

Chanpak   27,95 

Cad-Pak    27,95 

Pffyvwpun   ,  ,  ,27.95 

Suptr  C  Compll^^   .  ,  .  39,95 

Super  Pascal 39,95 

Bailc  Compiler   27.95 

Foittl 77.95 

ACCESS 

MMM  V-Cart ^ .  21 .95 

Le^er  floard    . .  .  .  ^ .  24.95 
Tnurnamenr  Dllk    . .  .  16.95 

7entM  Frame 24.9S 

E7ecullveni!J<    16.95 

RobDIk  u/orkihop ....  Can 
TUplePah   14. '(5 

ACTIVISION 

GamemakFf 27.95 

7  on  2  aaikelball   ..  ,23,95 

Hatkerll 23,95 

raiiTlmii 23.95 

Shangnal   73.95 

Champ  ai»ebairS6  ,73.95 

TransFofmeri .73.95 

(^amrmaher  Library  .17.95 

Labv'Intn 23.95 

Howard  The  Duck  .  .  ,23.95 

GFL  FoOTball 23.95 

Greet,  Card  Maker   .  -  23.95 

Aliens 23.95 

Portal 77.9S 

BERKLEY  SOFTWORKS 

Geof 39,95 

Geopubllih .34,95 

Geolll* 

Geocalc 

Writer  1  M/orkihop 

Geo<hart    

Geodejt ,  - 

Deskpak  I 73.95 

Front  Pak  I 70.95 

BROOERBUND 

Bank  Street 

Serlei-Ea 34.95 

Graph  library 

1,2,  3  or  4     -,,.,.17,95 
Prt,  Shop 

Companion 
Toy  Snop  .  ,  ,  . 
thinking  Cap 

EPYX 

FaitLoiHKart 24.95 

Winter  Gamei   24.95 

Vorpal  UilJtty 22.95 

Movie  Monstfr 24.95 

World  (Urate 19.95 

Super  Cytle 71.95 

Champion  Wrel  t  ling .  24 .95 

World  Gamei 24.95 

DeJlroy*r .24.95 


,34,95 
-34,95 
.34.95 
-27.95 
-77-95 


.27.95 
.  19.95 

.34.95 


ELECTRONIC  ARTS 
Arthon 11.95 

ArChOnll-  -.-...-.  .74.95 

Mule 11,95 

Muik  Construction  . ,  1 1,95 
PInball  Construction  ,11.95 

SkyfOl    24.95 

One  on  One   11.95 

SevenChleiolGold  .  11.95 
Mall  Ord,  Moniteri  .11.95 

Marble  Madneii 22.95 

Antic  Fo« 24.95 

Aninejla 27.95 

Sam's  Tale  II 27.95 

Moeblus 27.95 

Murker  Parly 24.95 

Robot  Rascal .77.95 

Ultima  1 77,95 

Raclr»g  [>«itruc;rlon  .,11.95 
AdlrerttutTCosntru.  .27.95 

Bird's  Tale 27.95 

Europe  Ablate   33.95 

TouctxJoivn  Football  .  1 1 .95 
lords  nr  Conquest  ,,24,95 
Cheismaster  2000  .,27,95 
Ultimate  Wliard  ,  ,  .  -24-95 
Super  Soul<'erdash   .  ,  1 1,95 

Autoduel    ,34,95 

Ogre 77-95 

Heart  of  Africa 11  95 

America's  Cup 23.95 

Scramble 23.95 

Chlckamauga  ...--.23.95 
Rommel  vs.  Patton  -.27.95 

INFCKTOM 

Csll  for  ittmi  And  prk>rs 

ELECTRIC  DREAMS 

THanlc   70-95 

Bocky  Horror   70-95 

Splrtdlzfy 70.95 

MICROPROSE 

silent  Service   23.95 

Gumhip 23.95 

Accrojet   17.95 

Top  GurvWf 17.95 

F15  smhe  Eagle  .  .  .  .23.95 
Kennedy  Approach ,  .17.95 
Crula<7e  In  Europe  .  ,  27,95 
Co tnl let  In  Vietnam  ,27,95 
Peultlonlnthe Desert  77,95 


DeluJse  Print 69.95 

Deluxe  Video 69,95 

Aegis  Draw , ,  74,95 

Aegis  Animalorr 
Images -......,.. 84,95 

The  Pawn 29.95 

Organize -  -  -  64.95 

Prlrrtmajler 32.95 

An  Gallery  1  or  7  .  .  .  19.95 

King  Quest  II    14.95 

Black  Cauldron 14.95 

Gato 34.95 

Decimal  Dungeon  . .  .  34-95 
Fraction  Action   ,...14.95 


Ultima  3   4t.9S 

Manlplan   99.9S 

Lom  Quest 39,95 

Publlstver 179,95 

Flight  Simulator  II,  ..34.95 

Silent  Servke 27.95 

Mean  18 27.95 

Leader  Board    ......  27.95 

Winter  Games   27.95 

Rogue  .--..---. ..-27.95 

Apsriai  Trilogy 27.95 

strip  Poker 29,95 

Brataccas 14.95 

Halley's  ProJecT 29,95 


SUPER  SPECIALS 


C,12S 

I  umpuTiRsonwAsc 

Fast  Load .  , .  .  ,  24.49 

Winter  Games 24.49 

Vorpal  Utility 2t.49 

Movie  Monster 24.49 

World  KarateChampfonshfp18.49 

Super  Cycle 24.49 

Champfonshfp  Wreltlln.g    .  24.49 

World  Camei 24.49 

Destroyer 24.49 

GraphlciScrapbook-Sports  17.49 
Craphtcs  Scrapbaok 

-Off  The  Wall 17.49 

Graphics  Serapbook-School  17.49 


Buy  the  EPVX  500  XJ 

JOVSTICK  tor  I12.9S  with  the 

purchase  of  Any  EPYX  Tide 


'  SUPER  SPECIAL  PRICES  EFFECTIVE 
NOW  THRU  MARCH  3),  1987 


MINDSCAPE 

MINDSCAPE 

CrojswonJ  Magic  , 

.34-<)5 

Indltralor 

.20.95 

Perfect  Score 

.49.95 

Bop 'W  Wrestle 

,  20,95 

Halley  Project 

.20.95 

Spell'Destructlon  .  . 

.  30.95 

High  Boiler  

-20.95 

Fairllght . 

-20-95 

Shadowfire 

-20-95 

Iridoor  Sports  .  ,  ,  ,  . 

,  20.95 

Lords  otM  Id  niflht. 

.20-95 

Arnerlt-rn  Challerige 

.  70.95 

_-        EST.  1982 

TO.  Sox  17882,  Milwaukee,  Wl  5321 7 

OSOEK  UNES  OPEM 

Mon.-Fri.  11  a-m.  .  7  pm.  C^T  •  SaT   12  p.m.  .  S  p.m.  CST 

7b  Order  Call  Toll  Free 

800-558-0003 

For  TNhnlcal  Infiv  Order 
Inquiries,  or  for  Wise.  Orden 

414-351-2001 

TELEX  NUMBER  910240644© 

ORDERING  INFORMATION:  '■:-■:  .E.cUfsjsirm  fc- i.,si 

deliveiy  senJ  ta&nitr  l.  cliccl.  ut  irjsr.cy  grde:  J'ci&onill  and 
compaisy  cheiika  allow  T4  busiiiesB  days  1o  clear  School  R^  s 
welcome.  CCI).  cAvgei  irt  an  In  CDnliflenljl  II S IV  include  $3  DO 
lor  sullwate  Qidets  4  .  shipping  foi  taid^are  minimum  S40O 
Mnsici  Card  wil  Vua  omtis  DiEa&e  mcluUe  card  p.  sxpiiaiiDn  datu 
!indsip;iliiie  Wlfesidcnlspteasd  iiiauile5".s,ilEStaii  HI.AK  FPfi. 
APO  Pueiio  Hicd  and  Canadian  oiders  please  add  b'  -  sluppinQ. 
mlnlnium  t5-00.  All  cillier  fortHin  arihri  «ld  I5^b  tfilppjng.  minlRum 
t1  D.M.  H 1 1 D  rdc  I  s  sti  I  p  ped  oil  Is  Id  B I  h  e  Com  in  cm  al  LI..S  A ,  a  ic  sti  i  pped 
first  class  insured  y.S  insil  It  foreiflrt  shipping  charges  exceed  the 
minimurii  amount  you  will  be  charged  Ihe  additional  a  mouhi  to  get 
your  package  to  you  (juickiy  ana  saieiy  AH  gootls  are  new  anfl 
inclt'de  factory  warranty  Due  In  ULir  low  priciis  all  sales  lire  Jinal  All 
ddictlyi  nlurni  milt  rii«<  I  nlurn  tultmrllillgn  numMr  Please  call 
i.-l  14 1  J&1  ?00'  It}  o:)tain  an  R  A  ■  cr  youi  return  w«U  not  EjeacceiJircl 
F^ricG^  and  availotiilily  sublet:!  to  change  wilh out  notice. 


Kid  Talk 3'5  95 

Speller  Bee   39.95 

Paper  Clip  ante S4.95 

Orjai  Elite 57.95 

Jet 14.95 

Hacker  II 34.95 

SofilJt    47,9! 

Def  ersder  of  the 

Cttwn 34.95 

S,D,1 34.95 

Gato .,  ,  ,31.95 

Winnie  The  Pooh  ,  .  .  19.95 

Infocom Call 

Kampgruppe 39.95 

Stargllder ,.  ,29,95 


DB  Man 

.  .99.95 

Lattice  C 

,  .94.95 

LPO  Writer 

.  .79.95 

LPO  Planner 

.  .79.95 

LPD  Filer 

.    79.95 

SuperlHise  Amiga  , 

.99.95 

Logistics 

.  149.95 

Autoduel    

.  .34.95 

Bard's  Tale 

,  34.95 

Musli:  Constr.  7.0  , 

.69.95 

Grand  Slam  Tennis 

34,95 

Ponal 

,  34,95 

Harrier  Strike  Mlii 

.  34.95 

Earl  Weaver 

.  .  .Call 

Grand  Prii 

...Call 

C-12fi  SOFTWAlie 


Superba»  12S 6.!.;S 

Pap*rCllp!l IMS 

Wordwillct  I2B 44.M 

Data  Manager  128  44.95 

Fleet  Syitem  III 19,95 

HomePak  3«,95 

Supersctlpl  lie 5<.95 

PerfKtWrlW 49.95 

Sylvia  Porter-12S 44.95 

Pocket  Filet  2 3i.95 

Pockei  Writer  2 }t.9S 

Bailc Compiler  128  .,,,39.95 


Chail.PakI2S 2?.95 

Ca(Ifakl28  39.95 

SupetC  Compiler 39.95 

CeitK)ll2a  39.95 

ipeed  Term  t28 27.95 

Pocket  Planner  2 34.95 

MathWIZB 32.95 

Stjpet  PaK3l  128 )9.95 

Super  Pak  128 46.95 

5*l(tcakl2B 41.95 

lriiisiar128 Call 

Patmer  128 11.95 


COMMODOffE  64  SOFTWARE 


MISCELLANEOUS  64 

VIOeo  Title  Shop  ,  ,  , ,  18.95 

Splnoul 19.95 

Fellowshopming  .  .  .  ,23.95 

LoveOurst 19.95 

Gunillnger tB-95 

Leather  Ooddesf .  .  .  .23.95 

MoonmlsT .21.95 

Agalha  Christie 22.9S 

Business  Form  Shop  .27.?5 

Golden  Pass 29.95 

Kill  Unill  l;ead   19.95 

Jet 29.95 

Alternate  Pealtyl 

City 24.95 

Alt.  Realty/Dungeon .  74-95 

Mercenary 18,95 

Neverendlng  Story  ,  ,  18,*^ 5 
Fontmasler  2   ......  37.*J5 

The  Pawn 79.95 

DItryey  Comics  Sirip  .73.95 
Disney  Card  «  Party  .21.95 
Dr.  Ruth's  GamerSex  .23.95 
Lasser  Money  Mgr.  ..47.95 

Guild  or  Thieves 79.95 

WWF  Micro 

Wrestling 27.95 

Siardeetl 34.S5 

Type 27.95 

Battle  Fmnt   27,95 

Fine   23,95 

Ikarl  Warrior 23,95 

8reakthrough 23,95 

Pocket  Dictionary  .,,  11,95 
Enchanter  Trilogy  ,  .  .47,95 
Cert.  Maker  Lib  I  ,  .  .23.95 
Thunderchopper ....  20.95 

Upt^ltcope .20.95 

Pocket  Pak  M 19.95 

Contriver  (>1o use  .  .  .  ,39,95 

TIMEWORKS 

Ouslness  Systems  ..,39.9S 
WordwriterrSpell  ...34.9'i 
JwiltcalclSldeways  .  .27.9? 

Data  Manager  II  27 .9 S 

Sylvia  Porter  64   34.9S 

Evelyn  Wood   27.95 

Sideways 70.95 

Parmer  44. 39.9ii 


No  surcharge  for  MasterCard  or  Visa 


MISCELLANEOUS  64 

Tratker 79.95 

Pel  Speed 34.95 

Oxrom  Pascal 14.95 

Home  Pak 1 6.95 

I  Am  The  126 21.95 

Consultant 39.95 

Breakers 27.95 

RKtih  For  The  Stars  .  29,95 

Carrier  at  War 34,95 

Subloglc  Football  .  .  ,  29,95 

Prlniirsaiter  ,  . 2t,95 

Art  Gallery  t  or  7  .  .  .17,95 

Superbase  64    47,95 

Ultima  II 19.95 

Uhlmalll 14.95 

Ultima  IV    41.95 

r^ewsroom 34.95 

Clip  Art  I  or  III 1 9.95 

Clip  An  II    27.95 

Graphics  Expander  ..21.95 
Certificate  Maker  .  .  .  34,95 
Flight  Simulator  II .  .  .  34.95 

The  Hobbli 73.95 

Animation  Station  .49.95 

Karate  Champ 23.95 

KungFuMatier 23.95 

Commando ,  .23.95 

Tag  Team  Wrestling,  ,23.95 
5  uhl  ogle  Baseball  ...34.95 
Blaiing  Paddles   ....  24-95 

Math  Blaster )4,9S 

Hardball 19,95 

Flight  NIgtit 19.95 

PSI  5  Trading  Co 19.95 

Deceplor 11,95 

Ace  of  Aces 19.95 

Accolade  Football ,  .  .  1 9,95 
Rush'n  Attack! 

TtATKungPu  ,  .  .  .23.95 
Murder  Party   23.95 

SSI 

wizard's  Crown  ,,.,  27.95 

Broadsides    24.95 

Field  ot  Fire 24.95 

Carrier  Foree 37.95 

Computer  AmOush  .  .37.95 

Kampfgruppe 3  7.95 

Phaniasle 24,95 

Phantaslell 27,95 

Mech  Brigade 17,95 

WargameConstr... .77,95 

Rings  or  2lirin 77,95 

Battle  Group 39,95 

Shard  of  Spring 77-95 

rioadw*r2000    77.95 

Warship   39,95 

Gemstone  Healer  ,..  70,95 
War  In  5.  n,i(!rrt  39  95 

WjrgamcCoi'Mr^^:  ;;■:.  ,■:)  95 


UNIVERSAL  RS-232 

IhlTCDCAf^C  ^'^^  Commodore 
IIM  I  Cnr/I  OC  User  Port  expansion. 

ONLY  %f>Oi7m<^0  +  shipping. 

Now  you  can  connect  and  communicate  with  anyof  Ihe  popular  HS-232 
peripfiorals  using  your  Commodore  User  Port.  You  can  even  connect 
more  than  one  and  leave  11  permanently  attached.  This  superb  ex- 
pander opens  a  whole  new  world  to  your  Commodore  computer's 
capabilities.  You  can  now  connect  to  printers,  modems  and  any  other 
RS-232  devices.  If  you  already  have  a  device  that  connects  to  the 
[~— ; IZZ^ — ^  ^^^'  ^°'^'  '^"^  *  worry  because  the 

Vffx^^^       ^~~  portisduplicatedonlheoutsideedge 
''     Wk'"'^  of  the  interface.  Simply  p(ug  it  in  and 

^■.s.-T:-;<n  I  (urn  on  the  device  you  want  to  com- 
municate with,  Comes  complete  with 
sample  driver  program  listings.  Com- 
patible with  all  Commodore  home 
computers  with  a  user  port.  1-year 
warranty.  Order  #5232. 

AprOSpand-64™  Gives  your  Commodore  64  or 
1  28  full  expandability!  This  superbly  designed  expan- 
sion module  plugs  into  the  expansion  port  &  gives  you  4 
switchable  (singly  or  in  any  combination)  expansion 
connectors  — plus  fuse  protection  — plus  a  reset  button! 
Before  you  buy  an  expander,  be  sure  that  it  has  a  fuse  to 
protect  your  computer  and  that  you  can  activate  your 
cartridges  in  any  combination  allowed  by  the  cartridges. 


Order  §SQBa 
NOW  ONLY  $29.95  +  shipping 

^IplAft  "WTiBVDEff-W'allows  you  to  place  your  Aprospan<J-64 
'•^  ''  •  or  any  other  cartridge  expander)  in  a  more  convenient 
location.  This  device  is  a  10"  section  of  ribbon  cabie  with  male 
and  female  connectors  that  allows  you  to  place  your  cartridges 
to  the  side  of,  rather  than  in  back  of,  your  computer.  This  puts 
your  cartridges  and  switches  within  easy  reach. 

Order  #5065 

ONLY  $19.95    ^shipping 
Commodore  Interfaces  and  Cables 

Cardprint  G-WIZ  Printer  Interface  #1 108 $46.95 

CardprintB/PS  (without  Graphicsl  #1105...,. $3S.95 

Amiga  Printer  Cable  (6  ft)  #3040-6MF ....S17.95 

Amiga  Printer  Cable  no  ft)  #3040-10MF $21.95 

Commodore  6  Pin  Serial  Cable  (5  ft)  #3006-5MM S   6.95 

Commodore  6  Pin  Serial  Cable  (8  ft)  #3006-eMM S   8.95 

SWppfcig  par  above  ttBms:  $3.  Com.  US       *6.  CAN.PH.HI.AK.APO.UPS  Bkia 

ORDER  INFORMATION  California  residents  add  6%  tax.  All 

prices  are  cash  prices -VISA  and  MC  add  3%  to  total.  We  ship 

the  next  business  day  on  money  orders,  cashier's  checks,  and 

charge  cards.  A   14-day  clearing  period  is  required  for  checks. 

Prices  sut>fect  to  change—  CALL.  Dealer  inquiries  invited. 

For  Infornnation  antj  in  Calif,  call  805/987-2454 

TO  ORDER  CALL  TOLL  FREE 

1  (800}  962-5800  -  USA 

Or  send  order  to: 


1071 -A  Avenida  Acaso,  Camarillo,  CA  93010 


DEPT,  CG 


SNAPSHOT  64  ENHANCEMENT  DISK 

A  must  tor  every  SNAPSHOT  64  o^neri 
SNAPSHOT  64  owners,  you  know  it's  the  best  backup  cartridge  available.  Wb 
thought  the  best  would  be  good  enough,  but  you  wanted  more.  t*w  the  SNAPSHOT 
64  ENHANCEMENT  DISK  gives  it  to  youl  The  rrost  requested  utilities  and  aids 
are  included  in  this  affordable,  easy-lo-use  package.  Look  ai  what  you  get: 
FAST  LOADER  -  Add  CSM's  own  last  loader  to  your  SNAPSHOT  64  backups. 
Loads  your  backups  several  limes  tasterl  Works  with  1541, 1571  and  "1541 -clone" 
drives. 

CARTRIDGE  MAKER  -  All  the  software  you  need  to  install  your  SNAPSHOT' ed 
program  on  a  tjank-switch  cartridge  board.  Downloads  and  runs  in  secondsl  Perlect 
for  business  programs  or  your  most-used  utilities!  All  the  EPROM  supplies  you'll 
need  are  available  separately  from  CSM. 

UPDATED  BOOT  •  Allows  SNAPSHOT  ^  to  handle  many  new  (and  some  old) 
programs!  Automatically  Included  In  I  he  PAST  LOAD  and  CARTRIDGE  MAKER 
options  or  can  bo  used  separately.  No  need  to  ro-SNAPSHOT  your  originals! 

INVESTIGATIVE  UTIUTIES  -  For  the  "hacker "  type.  I(  you're  using  SNAPSHOT 
64  to  explore  program  prelection  or  operation,  you  need  these  aids.  Uncompress 
the  main  files  so  you  can  investigate  and  modify  them.  Then  recompress  the  new 
versions  and  they'll  be  booted  as  usual. 

COMPREHENSIVE  MANUAL  -  Covers  the  ENHANCEMENT  DISK  utilitias  plus 
full  informalion  on  the  various  SNAPSHOT  files. 

Atl  this  tor  only  $14.00  plus  shipping 


SNAPSHOT  64 

The  original  cartridge!  Takes  a  "snapshot"  of  your  original  program,  saves  it  to 
disk  and  adds  an  autoboot.  Vour  program  can  be  interrupted  at  almost  any  point 
and  restarted  at  the  exact  same  pointl  The  fastest,  easiest-lo-use  and  most  effec- 
tive utility  of  its  kind!  Backups  do  not  require  the  cartridge  to  run.  and  are  com- 
patible with  most  last  load  cartridges  (or  see  ENHANCEMENT  DISK  above). 

$49.95  plus  shipping 

1541  DISK  DRIVE  ALIGNMENT  PROGRAM 
VERSION  2.0 

Still  the  besll  No  special  tools  or  knowledge  required,  just  average  mechanical 
ability.  See  the  review  in  ihe  Oct.  1984  Compute's  Gazette  and  all  the  other  top 
magazines. 

Still  only  $44.95  plus  shipping 


EPROM  PROGRAMMERS  HANDBOOK 

A  must  if  you're  programming  EPHOMs!  Covers  the  Important  concepts  in  a 
readable  style.  The  accompanying  diskolle  includes  many  useful  utilities.  Put  up 
to  10  programs  on  a  single  cartridge,  with  a  menu  added  automatically!  Modify 
the  KEHNAL  and  DOS  ROMs!  Much  more! 

Book  plus  diskette  tor  only  $32.95  plus  shipping 


THE  SOURCE  GENERATOR 

A  SYMBOLIC  DISASSEMBLER  Ihat  turns  ML  into  assembly  language,  complete 
with  labels.  Choice  of  PAL,  CBM  or  MAE  formats.  Disassemble  6503,  651 1  (MSD), 
65C02  or  undocumented  opcodes.  Fast  and  easy  to  use. 

$34.95  plus  shipping 


PROGRAM  PROTECTION  MANUAL, 
VOLUMES  I  &  II 

Vol.  I  Is  for  Ihe  beginner  and  covers  bad  blocks,  disk  directories  and  BASIC.  Volume 
II  Is  more  advanced  -  over  265  pages  on  encryption.  GCR  coda,  nonstandard  for- 
mats, advanced  cartridges  and  much,  much  morel 

Vol.  I  -  $29.95,  Vol.  II  ■  $34.95 
Disk  Irtciudetl  with  each. 


CARTRIDGE  BACKER  11 

New  auto-parameter  syslem  archives  more  programs  than  ever.  Backs  up  car- 
I ridge  to  disk  and  adds  autobool.  Backups  run  from  disk  •  NO  special  hardware 

required. 

$54.95  plus  shipping. 
Update  for  prior  purchaser  only  SI 4. 00 


CSM  Software,  Inc. 

P.O.  Box  563,  Crown  Point,  IN  46307 


(219)  663-4335 


VISA  AND  MASTEflCARD  ACCEPTED 


DEALER  INOumiES  INVITED 


Sensational  Prices! 

.  .  .  On  Our  Most  Popular  Items! 


from   micro  Eat "   . . . 

THE  490  DISKETTE! 

Are  you  paying  loo  mjch  tor  diskettes?  Try  ojr  (irst 
quality,  prime,  6Va "  diskeltos  (no  rejects,  no  seconds) 
at  Ihese  fantastic  sale  prices  and  save,  save,  SAVE! 
Disks  are  packaged  in  boxes  of  50;  incljding  diskalles 
in  sleeves,  labels,  and  write-protect  tat3s. 

Each  diskette  is  certified  to  be  100%  error  tree  and 
cornes  with  a  lifetime  warranty  (if  you  have  a  problem, 
we'll  replace  the  diskette).  All  diskettes  irwiude  hub  rein- 
forcerrent  rings  and  write-protod  notch. 

All  diskettes  are  double  density  and  work  in  either 
single  or  doublo  density  drives 


SS,  DO  Diskettes,  Box  ol  50 
32331 

DS,  DD  Diskettes,  Box  of  50 
32403 


$24.50-49c  ea.l 
S29.50-S9C  ea.l. 


POWER  and  PROTECTION 
FOR  YOUR  C-64!® 

P0W'RPAK64?.B«i 

from  MicroPal'"' 

Pow'r  Pak  IS  a  replacomoni  power  supply  ( 1 ,5  amp) 
tor  Iho  Commodore  64'  but  that's  nol  all!  Pow'r 
Pak  also  supplies  two  additional  surge  protectod  out- 
lets (tZCV)  tor  monitor,  disk  drive,  or  other  peripher- 
als. On/off  switch,  Fuse  protection.  Sturdy  ali-matai 
casing  is  ventilated  for  heat  dissipation.  Full  1  year 
warranty. 
,34910  $49.95. 


Our  Lowest  Price  Ever 
On  Diskette  Storage! 


I  INNOVATlVe  CONCEPTS,  (NC. 


FLIP  SORT  70 


•  stores  ana  files  up  :o  70  5Vj  "  diskettes. 

•  Includes  5  index  dividers  lor  organization  ol  filing  and  retrieval 

•  Molded  from  highly  duiatile  plastic 

Sug,  Hotall  $7.95 

Ftpgular  Tcnei  Price  S6  95 
M375  SUPER  SALE  S4. 95      J 


§L^r 


Lowest  Cost,  -i^ 
Best  Performing  Vw^^ 
Star  Printer  Ever!!    ^ 

NP-10.  Ideal  for  school  and  fiome  use,  the 

newest  printer  in  ihe  Star  line  promises  to  be 

a  best-seller  due  to  its  great  features  and 

unbeatable  price!  You  get  superb  draft  printing 

at  100  cps  and  its  easy  to  switch  to  crisp,  precise  / 

near  letter  quality  at  25  cps.  Easy  front  panel  operation  "^^r 

allows  you  to  change  modes  at  the  simple  touch  of  a 

button.  Tractor  and  friction  feeds  standard.  Printing  is  bidirectional  in  draft  mode  and 

unidirectional  in  bit  image  and  NLQ  modes  Five  character  sets  are  available  m  draft 

mode  including  italic  and  international  characters,  with  throe  suls  available  in  NLQ  3K 

buffer.  Standard  paratiot  interface.  Full  one-year  warranty  Sug.  Retail  S27900 

64204     NP-10  Printer  SCALL  FOR  LOWEST  PRICE! 


•  THE  BEST  PRICES* 

*  THE  BEST  SERVICE* 

WHY  SHOP 
ANYWHERE  ELSE? 


THE  FAMOUS  SLIK  STIK™ 

Ihe  Eiiik  Stik"-'  has  Litcn  j  l.i',^iite  for  years  jnd 
1131  good  t^s%Qfi  IK  ji;si  in*  uqni  coml»iialion  of 
icsfmnsiveness  irtd  accuiaty.  And  li»  price  can't 
DC  beat!  From  Suncom  90  diy  warranty  ConiMCts 

(1  lectly  to  Coiiinnmere  CEimnuieis. 

mit  S6.S5 


ONLY  S6.95! 


Space  Saving  Printer  Stand 

k  IjsI  i.  pruiCer  si^id;  pricfd  lor  tig.niei  jnd  inu'E  i^FEic^j'  Tli^  ijreit  y^nd  'nan 
Suiiconi  IS  ewated  ko  you  cant  place  your  psett  undefnealti  fealirres  EteJity  duty 
i/vfirded  sE^er  wv  cort&tructliH'n  iinidl  hn  i  vrJTyl  >coittni;(  to  rcducie  m\ii  anij  vtri 
iixi  AnothiFt  DiLf&  Ihe  ^rmEer  is  heU  at  in  ano^B  tt\i^  mikeiL  i\  tmtn  M^ict 
la  ^  ynor  gtrEpul  K  if  hs  bmni)  printtgd,  Avmr^le  in  (wo  wicTEhs:  T?*  Eor  mo&E 
90  column  pdnitfs,  sni  IB'  hjf  most  13?  tobinvi  prtrEe^ 
33232     12-^  Pnnl^r  Stand  .      (WasS14  9S]     ONLY  $   6.95 

33246    13    P/intar  Stand  jWasS2395)    ONLY  ii 295 

Paper  Tray 

Ertf  ^nde^frd  wtvat  ta  do  wEh  the  prtnti^ul  (hit  comes  out  oE  the  omteir  ind  tenj^ 
So  5pil1  all  (W  tfie  EaWe  ai>i  flooi?  The  Stmcorn  f^iper  Tray  aEiac^-fS  iu  tttt  rear  d1 
all  Sirncom  siands  and  tecervii  Vk  printed  paper  as  i)  comsi  av\  of  Ihe  prinler  H?lp? 
3  neatly  EoTd  and  ^Unk  if  Sua  R^iiil  SU  ^5 
42091  S11.B5 


DUST  COVER  and 
"EVERYTHING  BOOK" 

SPECIAL  OFFER 

Gel  to  know  U5  by  ordering  Ihts  grejit  dust 
cover  for  your  C-&A  or  C'12B  and  our  catalog, 
Th^  Everything  Book  Tcr  ttie  C  64  ondC-l^B 
Home  Compulors,"  lor  12,05  {no  Oxirn  ship- 
pir>g  and  handling  ctiarges)  Cover  is  antistadc, 
transtucnnt  S-giiugH^  vinyl  sown  to  our  ojtaclmg 
sTandards  wilJ'i  rGlntorced  soams.  Discover  lEio 
savino^  anrt  easy  ^E^lppung  gv^iilablO  from 
TEMEX  Computor  Express! 


52.95 


31617  c-64  Ousi  Covet  ond  CotBioa  (crZ) 
38464  C.12B  Oust  Cover  nnd  Catalog  (GtZ|  . 


41771 


The  Right  Interface  For  All 
Your  Printing  Needs!! 

a  sound  irrnvslment  toi  your 
T  1       *\i^*     ^'"^  high  perlDrm^nCB  Qfaphics 

(!.  t-s-i  .v\iW:-?Q  firnulfllts  .i  Comrriflil^ru  prinlcr  Corner  wiEEi 
tjLi!i;-j  ifid  user's  fnantiat 

3356S $39.95 

Super  GraphiX.  Fealu'cs  ax  PuK^'  iQ  orK^Eng 
'iniv;  J  interna;  screen  durripfi  and  toprTHSunted  dtp  switches 
SuLii;::its  sijpers4:ripE,  gupscnpT,  mnderlirting,  tJQid  facfl.  and 
i  t:^.  :^  l'  5  :"^.rii;t?r  .^rara.  FfDm  Xelec. 
41769  $69.95 

SupBr  Qr3pniX  Jr.  ftm<jr?ecoflomfi;4iv?f5»ynDl 
I  ■■  1  ■ ' . ,  ur  r  I ;  ■  .1  L'h  K .  leaEuring  graph  ts.  normal  and  corresptfi- 
■ '  -T  DorrnM/tifiatwUti  tf  mipr  printer?  F*om 


S49,95 


From  your  Friends  At 


T€N€X 


We  gladty  accept 
mall  orders! 

P.O.  Box  6S78 
South  Bencj,  IN  46660 

Questions?  Call 
219/259-7051 


Ad 
G1Z 


SHIPPING  CHARGES 

ORDER  AMOUNT  CHARGE 

less  ttian  $20 .QO 

S20.00-S39.99 

$40.00-S74.99 

S75.00-S1 49.99 

$150.00-$299.99 

S3O0  &  up 


COMMlJtXlflt  M  n  t  iDg'Mcred  kxicnuri..  !\ryl  t:OMMK>n^ll  1?5  is  ,i  ;raininjik  u I  Cdfp.nyj^iB  (InLlrunifs  llrf     Fdlclfln  Older?  Itd^l  £■!  00    Hejvy  iri?ill5  itflij)  ,1E  acluji  CO-^1 


NO  EXTRA  FEE  FOR  CHARGES 

WE  VERIFY  CHARGE  CARD 
ADDRESSES 

ORDER  TOLL  FREE 

1-800-348-2778 

INDIANA  ORDER  LINE  1'8DD'2£5'EB3S 


Cardinal 

Software 

14840  Build 

America  Dr., 

Woodbrldge, 

VA  22191 

rnfo:  (703)  491-6494 

ORDI-R  Tdl.l.  FRRR 
Hours:   10-6  MON-SAT 

800  762-564 


AinriENiniON 

PRINTSHOP™ 

OWNERS! 

sixty,  all  new,  original, 
profasslonaly  designed 
graphics  (or  your  C-64/128. 
The  disi(  you've  waited  for! 


"ITS  WILD!"  "ITS  COOL!" 

Free  Bonus  Graphics  If  you 
order  now!! 

Send  check  or  money  order 
to:    Soft  Stuff 

22968  Victory  Blvd  Suite  76 
Woodland  Hills,  CA    91367 

Add  52.00  shipping  and  handling 
to  all  orders.  CA  residents  please 
add  6%  sales  tax.  PrintshopTM  is 
a  trade  mark  of  Broderbund.  Allow 
3-4  weeks  for  personal  checks. 


POWERFUL  LOW-COST 

CONTROL  WITH  YOUR 

COMMODORE  C64  OR  C128 


•  Univcrsiilly  iippliailili;  dual  6S22  Vcrwitilc 
ItilLTtacc  Adapter  (VIA)  Ixiard. 

•  liitlLisirial  conirol  and  iiiariiturint;.  Great 
lor  laboratory  data  acquisition  and 
instmmttitalion  applications. 

•  Intclliuently  control  iilmosi  any  device. 

•  Perfonn  automated  testing. 

•  Easy  to  program  yet  e.ttremely  powerful. 

•  Ea.sily  iiucrfaa'd  to  iiigii-perfomiatice  A/U 
and  D/A  conveners, 

•  Four  8- bit  fully  bidirectional  I/O  ports  & 
eight  liaiidsti;ike  lines.  Four  16-bit 
linTer/coumers,  Full  IRQ  interrupt 
rapability.  Expiindablc.  Includes  extensive 
documentation  and  programs  on  disk. 

Order  Model  641F22.  SI 69  postpaid  USA. 
Each  additional  board  SMS).  Quantity  pricing 
available. 

INKW  16-CllANNEL,  S-IHI  KAST  A/U 
CONVKKSION  MOIlLiLt;.  ReciuircN  above. 
Leaves  all  VIA  |xirt,s  iivailablc.  For  boih  CfVl 
;md  CI2H.  Order  .Vkxlel  641f/A[X:(W16. 
OiiIyS6y. 

We  take  pride  in  our  interface  bixird  ti(x;titiveu- 
laiion,  which  is  iiiiw  avaiUtble  separately  for 
examination.  Cralit  against  first  order.  S30. 


SERIOUS  ABOUT 
PROGRAMMING? 

SVMllOl,  MAS'IKR  M  LI  E,!' I -J' ASS 
SYMBOLIC  DISASSLMBl.KR.  Learn  to 
prograiji  like  the  experts!  .'Vdapt  existinj; 
programs  to  your  needs!  Disassembles  any 
6502/65 10/undoc/65C02/8502  machine 
code  program  into  beautiful  source.  Outputs 
source  code  files  to  disk  fullv  compatible 
with  your  MAE,  PAL,  CUM,'  lX-vclop-64, 
l„'\r)S,  .Merlin  or  I'anthcr  assembler,  ready 
for  rc-;issembly  and  ediliiii;.  Includes  both 
C64  &  C!2ti  nati\'e  mode  versions.  ItWi) 
machine  code  and  extremely  i'asl,  611- page 
manual.  The  original  and  best  is  tvov^  even 
better  witli  Version  2.0!  Advanced  and 
sophisticated  features  far  too  numerous  to 
detail  here.  S49.95  postpaid  USA. 

CM  SOUHCE  CODE.  Most  complete 
available  reconstructed,  extensively 
coinmeiited  and  cross-referenced  assembly 
laivguaye  source  code  for  Basic  and  Keriial 
ROMs,  all  I6K.  In  book  form,  242  pages. 
S2'J.95  postpaid  USA. 

PLD-^iSlO  SYMBOLIC  DEBUGGER  fur 

CM.  An  extremely  po^verful  tool  wiili 
capabilities  far  beyond  a  machine-laivguaee 
monitor.  llX)-page  manual.  Essential  for 
assembly-latiguage  programmers.  S49.95 
postpaid  USA. 

MAE64  versidti  S.O.  Fully  professional 
6502/6.'iC02  macro  editor/assembler.  80- 
pagc  manual.  S29.95  postpaid  USA. 


SCHNEDLER  SYSTEMS 

1501  N.  Ivanhoe,  Dept,G3.  Arlington,  VA  22205 
Information/TelGphone  Orders  (703)  237  4796.  VISA/MasterCard 


Can  Your 

Computer  Make 

YOU 

a 

MILLIONAIRE? 

LOTTERY  64  •  LOTTERY  +4 

It  costs  no  more  to  buy  n 

WINNING  lottery  ticket  I 

LOTTERV  was  dtefgned  la  usa  It»  law  power  ol 
your  compuiBf^  to  tieip  you  play  ttie  uanous 
lottery  games;  LOTTO.  PICK  3,  PICK  4,  LUCKY 
LOTTERY,  6  49,  SUPEfl  LOTTO  etc  We  do  nol 
believe  theft;  Is  a  bettei  systeoi  ttiati  \ho 
ongmal   LOTTfcRY  64  &  LOTTERY  M 

Joititte(ii»viiitjiisto(winneisi 

SPEt3tYB'l/l28  Of  PLUS/4 

To  orrtet,  send  S24  95  toi  each  plus 

S3  00  postaoc  and  tBnditno  pet  orrief  lo 

Illinois  tESKteflts  affl  6%  sales  ta*' 


H 


CUD  orderscall    |3I2>  b66'1647 
OQ  Superiof  Micro  Systems,  irK 

^Mw      '''■'  ^'-"  ''^  •'iVhEE.inj  H  fjOOSO 


Who  You  Gonna  Call? 

Triad  Computers, 

That's  Who! 

We're  the  first  company  to  offer  fast,  expert  Commodore 
service  anywhere  in  the  USA.  And  we're  still  the  best! 

For  one  low  price,  we  repair  all  problems  on  most  types  of  Commodore  equipment. 
We  feature  repairs  with  a  full-year  warranty  for  far  less  than  you'd  expect.  For 
preventative  maintenance,  we  also  offer  a  1-year  service  contract  at  tremendous 
savings!  Check  our  low  prices! 


Repair  witli 

1-Year 

Repair 

1-Year  Warranty 

Service  Contract 

C-64  Computer 

$  59.00 

$  89,00 

$  69.00 

C-128  Computer 

89.00 

119.00 

99.00 

1541  Drive  Logic  repair 

69.00 

99.00 

79.00 

1571  Drive  Logic  repair 

79.00 

109.00 

89.00 

1541  or  1571  Permanent  Fix 

69.00 

99.00 

79.00 

(Alignment  and  modification  to  stay  in  alignment!) 

1702, 1802, 1902  Monitor  79.00  109.00  89.00 

1541  or  1571  alignment  (only)  Just  29.95 

And  as  an  extra  benefit  —  our  repair  customers  are  eligible  for  big  discounts  on  softv/are  and 
hardware  purchases. 


FREE  PERMANENT  FIX 

A  $69.00  value  —  includes  alignment  and  modification  to  stay  in 
alignment.  FREE  with  any  1541  or  1571  one  year  warranty  repair. 


For  fast,  expert  service  - .  ■ 
Just  call  our  toll  free  number  today! 

1  -800-624-6794 

(For  your  convenience,  have  your  equipment  serial  number  and  credit  number  ready. 
Checks  and  money  orders  also  accepted).  Add  $7.50  for  shipping  —  includes  tw/o-day 
air  service  anywhere  in  the  Continental  USA.  For  APO-FPO  and  P.O.  Box  addresses, 
add  $15.00  for  shipping  (excluding  air  freight). 


ITIMAnV^^       I  3402-E  W.  Wendover  OHfi  ■■■■ 

A^SSdi  inoel  Greensboro,  NC  27407  |^B  ^H 

COMPUTERS!  i  -800-624-6794  or  (91 9)  299-0391 


COMB 


COMMODORE'  COMPATIBLE  ACCESSORIES 


FAMOUS  U.S.  BRAND  DISK  DR  VE  UNIT 


These  famous  brand  Disk  Drives  are  rebutiL  like 
new.  by  factory  technicians.  They  are  at  a  LOW 
liquidation  price,  and  carry  a  Factory  Warraniy. 

•  Compatibie  With  Commodore*  064'"  and 
SX64  Computers  lor  (Maximum  Efliciency. 

•  2K  RAM,  16K  ROW.  Maximum  Storage  ol  170K 
Formatted  Data,  35  Tracks 

•  Uses  5Vt"  Fioppy  Diskettes.  Senal  Interface. 

•  Data  Transfer  Rate:  400  Bytes  per  Second. 

•  Second  Serial  Port  (or  Chaining  Second  Drive 
or  Printer. 

•  3Vi"  H  X  8"  W  X  1 5"  D.  9'/;  lbs. 


Now,  Make  Quick  Back*  Up  Copies 
Easily  With  a  SECOND  Disk  Drive] 

Ssfprice *269.00 


Uquidatlon 
Price 


*149 

Hem  H-aia6-3553-013 
Slilpping,  handling:  $3.00  eaoh 


FOUR 
PACK 
OFFICE 
SOFT- 
WARE 

90.DBy  Ltd. 
Fac.  Warranty. 

•  General  Lodger.  8  Options.  Chart  Accounts,  Custom 
Statements,  More. 

•  Inventory  ManagmenL  Track  1000  Items.  Maintain 
Perpetual  Records. 

•  Payroll  24  Functions.  Calculates  Tax.  Prints  Checks 
Interfaces  With  General  Ledger. 

•  Accounts  Payable/Checkwriting.  Interfaces  With 
General  Ledger. 

IVIfr.  Ust  For  Set  of  4:  '199.80 

Uquidatlon  Price  For  Set  of  4  ... 

Item  H -2166- 702 5-05 9  Ship,  handling:  $4.00  pkg. 


$39 


TRACTOR 

FEED  FROM 

COMMODORE" 

Discontinued  Model  LOW 
Liquidation  Price. 

•  Adapts  Your  Commodore 
803  for  Continuous  Paper. 

•  Continuous  Form  Paper 
from  2'V>"  To  10"  Wide, 

•  You  Can  Still  Use  Your 
Friction  Feed. 

90-Day  Ltd.  Factory  Warranty. 

Commodwo  EleclponKS  Lid. 


IVIfr.  Ust  .  . 

Uquidatlon 
Priced  At .  . 

Hem  H-218G-7O04.2a6 
Shipping,  tiandling:  $4.00  each 


.  '39.9S 


Toil-Free:  1-800-328-0609  r.^°:'*ri  f-^^ 


CrL«dil  card  customtrscnn  ordw  by  phonu, 
7  days  <1  week.  |     trS^ 


SEND  TO:  llemH.21B6 

CO. M.S.  Direct  Marlseting  Corp. 
1405  X«nJum  Lanv  N/Mtnnoapolli,  MN  55441-4494 
Send  (hiT  itcmsarKjicntod  beFow.  jMinneaoEa  rescdontsadd 
S%  &Bles  taK,  Eof  ry,  no  COD,  orders.) 
Sen  d  —  Disk  DfW*{t)  Kfrm  H-  2 1 56-  3553-  0 1 3fll  Si  49  ft«ch 
plus  S8  Oflch  lor  aMippmg,  handling, 

Send — Soltware  P9cMgc{i)  Rem  H-2T86'7025-05&  at 
$39  each  plus  SA  toch  ior  sriipptr^g,  handling. 
$end.^Tfaclor  Fi»s(l{»J  Hem  H  2166  700J-2S6  al  SJ9 
each  ptug  34  each  for  shipping,  riandling 
n  My  check  or  money  order  is  enclosed-  {No  delays  Jn 
prccessjog  orders  paid  by  cbecJ< ) 

CHECK,  ngrj  ngi-^!  D.^J.  D^^ 

Accl.  Ko . f  ^[^  / 


PLEASE  PRINT  CLEARLY 

Name 

Address    

City 

State 


-ZlP- 


Phone  -X. 
Sign  Here— 


Sai^^  oulKicfe  ltl«  4S  conliguous  stain  are  sut^ecl  10 
spccijil  condiMcnt.  r^an«e  c.^rr  or  wrHo  to  Inqiiire. 


CO  M  B  C  O  M  B  C  O  M  B  C  O  M  B  C  O  M  B 


DIGITAL  SOLUTIONS  %  INC. 


Commodore' 


C-64    Repair  (CPU  only)    $  38.95 


1541     Alignment 
1541     Repair 


$  25.00 
.$  69.95 


C-128  Repair  (CPU  only)    $  74.95 


1571     Alignment 

1571     Repair 

C-64    Power  Supply 


$  35.00 
$125.00 
$  21.95 
$  89.95 


C-128  Power  Supply  $  89.95 

Includes  parts  and  labor 
(Power  Supply  extra) 

To  uvd  C.O.D.  chftrs^t.  tend  unii 
.,^«t^.  andpower  juppiywiirtchecliorMO.  to 


1122  9th  Street 
Alloona,  PA  i6«;ai 

'  V  (814)  944-0405 


bQTTQ  CIPHER,. 


til- 1    ll{t  Hfr'.r  1MH^^.^>^  > 


>\  TnrT>:Ri 


-   PHODUCtt  I'Oufl  CQMlPNATiOHl  0' 

huuUHi  TocHCwtr  tnom 

'   AHT  AltQ\j*iy  Qf  VALLl  AhrE>  ««UIMCA1  CAN 

BE  v^o^laAM^lfo 

■    MUMTlDLtT  PiilTlO'^TD  HUHfe£MIMAWN 
PA^T  COMPUrm  WCPtt.  >iJ«(3  fMtUtM  ChUw 

rnCQUCNCT  liit. 


1ft  n  C-M  t3i 


*Wm4«w 


iqa^u 


SVnM  lltRt^LlTION  DRAWINt:  |N  Ml  LTI  OK  MO^(l  If  13  .OK 

.  co*v  ■  mutHjm  r^i*'  ma  tcOt,ttKHi  wwMwt 

'  ntt  ■  700m  txpjthDA  A  ytmOOw  TO  DOuhl  tm. 

.  I,l<«|(  «  liAVe  AUa  LOAD  VQM  WHDOWl  ON  DtK 

■  QUA*  *  mhTA  □•■  ITAIKCIARO  OOF  l#4ll»lt  HotTri 
>  COLDI*  >DUAHB  '  CLOAC  COLOn  ArTRlBUIII 

■  PDi-Vam  ^A^tt-ttfiMD.  P^BlHH,  iNOHOTiTE.  Tn(h  JTAM*  AHUyfUEHl. 
'  Z90M  ^lC-T-DAaw  til  AH  EV^AN9EE>  WlhOOA  AHD  rciU^  Dfl  ItWINQ  A  T  Thi£ 

SaHI  TiHl 

|3  ^  »  C  .114 1  N I 


STOCK  BROKER 


I'KOITTS  <11AHAN  M  I  IM^K 
MKU  MO^IV  HACh 

thJiriM^  0003  9UUJTV  VOLATIL  IHUCI  kHD 
\jmna  Tl4«  TPUDiNa  IimtEV  WLi.  HAVt  tDu  'LFLLV 
M^CBTtETAT  THt  LQWIlt^nCft  ANDOlVinTnO 
I'D  CAtH  t.%  T*il  *r&C«  PX^Jq.  rTJ  PiAn  "i 

•    TIChwiC^  TAADinQ  THATifqittKj  P#! 

'   »l.n  CUIAPH  MIIMT43UTJ 

'    MfCQAOl^  T0  1M  VTpCIU  (?*l  AO<aa 


!^*t»rt^Wm 


131  11  C-S4    IJt 


ACORN  OF  INDIA.NA,  INC. 


I7J1  OHio  STneET 

MICHIQAN  CITY.  IN  48360 


219-S79-2284 


VIS*  AM>  MASTtB  CABtlOBnEJl^  \tiI3  J^-v 
tM>l*S\  RESItltVT!^  *DD  S^v  S^l  I.S  T\\ 


Software  Discounters  lip^s 

"I    /^lllt#ili#w         •Free  shipping  on  orders  over 

For  Orders  Only— 1-800-225-7638    $100  in  continental  USA  ' 

PA  Orders— 1-800-223-7784  •  No  surcharge  for  VIS  A/MasterCard 

Customer  Service  412-361-5291     "Your  card  is  not  charged  until  we  ship 


ABACUS  BOOKS 
C12B  eillc  7.0  Intarnalt 
ClIBIntamali         CALL 
ClZSPaaka  tPokaiFOR 
C12aTi1ck»  A  Tlp«  PRICES 
CPM  128  Utai'i  Quid* 
1571  Irtlarnali 
QEOS-lnilclali  Oul 
ABACUS  SOFrWAfie 
Altemtllar  MDnllor(D)  %2S, 

Ba»le(0) I2S 

Ba>lc12a $39 

CailPik(D)  Ki 

CadPak128  t3S 

Chart  Pak  128  S35 

C<ib«l(D) »5 

Coboi  t2s sag 

FofthtOI M5 

Paraonal  Portiollo 

ManagarfD)  SZS 

Powar  Plan(D)  {2J 

SpaadTgim  128  S2S 

SuperC(D|  139 

Sup*rC12e  .139 

Supar  Paical  (D)    ...  139 
SuparPaacal  128  .  .  .139 
ACCESS 
Exacullf  a  Laadar  Board 

Tourn,  DIak  ,   t14 

Laadar  Board  Qall(D)t2S 
Laadar  Board 

Tourn.  Oltkfl  t14 
nobotlci  Wofkahop  Call 
Tinin  Frim*(D|  $2S 

TriplaPBCk:  BH1,  BHZ  RiU 

OvarMoacowjD).  .tl4 
ACCOLADE 

Ae*o(Aca9([>l  119 

Fight  NlgM  (01  119 

Football  (O)  Call 

Hardball  (0)  .  119 

Klllad  Until  Daad  mi   I19 
ACTION  SOFT 
ThundarChappsr(C|  119 
UpParlicopaMOl        119 
ACJIVISION 

AII*n>(D|  .  .  .123 

Crota  Country  Road 

Ric«(0|  119 

Qamomakar  Library  Disk  a 

Sporta  lU 

Sclanca  Fiction  tU 
Qamamakar(D)  125 

QrHttne  C«d  Mikmi  [D|t23 
Hackar2|0|  123 

Lima  Computer 

PaoplalDl  123 

Mu>lcS1udlo(D)  123 
Porlal(D)  125 

Shanghai  (□)  .  123 

Ta>aTlrnaa(0).  123 

TranaformarilDI       .123 
AOTWORX 
Baach  Blankal 

Volloyball<D)  19.SS 
BrIdgal.OIDI  118 

OitaOltkai  Famil*  114 
OalaOlik«2Hala  .114 
DilmOliliaSFamila  114 
Equaatrlan  Show 

Jumpar{D}  .19.88 

Hb^ilinjQBTiBS<0)  SSJ8 
MolalnOna  +  8(0)19.88 
IntHnatkmdHodkay  (0)118 
PollciCiiliKO)  M.M 
Strip  PotiarlD)  121 


Thai  Boiing  101  19.88 
AVALON  HILL 
Supar  Sunday (0)  121 
SBS1985TaamOlsli  114 
SBSChampaOlalt  $14 
Spl1llr*'40(0l  123 

TltleBout{0|  119 

TGurnflmantQoll(O)  119 
AVANTAOE 

Oasart  Fox  (0)  19. SS 

Oacaplor(O)  19.88 

Spyvi.Spy  11  2(0)19.88 
BATTERIES  IWCLUOfO 
Con  lull  ant  (84  or  128)138 
Hom»Pal!(0)  114 

PaparcllpH(Sp*ll(0|  129 
P(pari:llpll12B  149 

BEPKELEf  SOFT  WORKS 
Gaos  128        .  Call 

OaoaS4<0|  139 

'GaoCalc(O)  133 

'GaoChan(O)  12S 

'Oaos  Dask  Pak<D)  123 
'Geo-DailOj  125 

■Gao.FHa(D)  133 

'a*oiFontP«k(D)  119 
*Gao5  add-Oft  programs 
only! 

BRODERBUND 

Bank  St.  Sari al Call 

Carmen  Sandlago  (0|  123 
Karal«ka(0)  119 

Print  Shop  (0|  126 

P.S.  Companion  (O).  123 
PS.  Graphics  Library 

•  1,112,  or  «3  SISEa. 
P.S.  Graphics  Library 

tiolldayEdlllon  116 
Toy  Shop  101  139 

CBS 

Body  In  Focus  <D|  123 
M  Mian  ngtha  SAT  |D|.  144 
MtlhMllaagalO)  17 

Rl[:h  Scarry's  Electronic 
Word  Book  (O).  .112 
Seiama  SI.  Pali 

AroundTownfO)  19 
Success w/Algabra  .Call 
Success  w/Maih  Call 
Tlmebound(D)  17 

CDA 

America  Cook)  Sarlaa: 
American  (0|       .19.88 
Chlneie(O)  19.88 

French  |0)  19  BB 

I  Id  ten  <0)  19.88 

Mexican  (0)  19.  BB 

CMS 

General  Acct.  128  1119 
InvenlDryt^a  149 

OATA  E4Sr 

Commando  (O)  123 

KungFuMaaleriO).  .123 
Tag  lean  WreatllngtO)  123 
DATASpfT 

Alt.  Reality:  City  (0)  125 
Alt  Reality: 

Dungeon |0|  125 

MercenerylDI  .119 
TheetreEuropefO)  .123 
OAWDSOW 

Algeblastar(0|  133 

Math  Blaster  (0)  133 

Sp*iIlt(D)  133 


Word  Attack  (D)  133 

ELECT HIC  DHEAMS 
Rocky  Honw  Show  lOi  119 
Splndliiy(0|  119 

Tllank  Recovery 

Million  (D|  119 

Zolds(D) 119 

ELECTHOWtC  ABTS 
SottwMtM  C(asiic  Satres: 
Archon(D)  19.M 

HeartDtA(rlca(D)  19.88 
Mall  Order 

MontlartIO)  .  19.88 
M.U.L.E.(D)  19.88 

Music  Const.  Set  (01  19.88 
One.Dn-0r>e{D)  19.88 
PInball  Const.  Set  (0)  19.88 
Racing  Dail.  Sei(D)l9  BB 
Seven  Cities  Gotd(0)  19.8S 
Super  Boulder 

Desh  10)  19.89 

Touchdown 

FooibalifO)    ...  19.88 
ELECTflOWtC  ARTS 
Adv.  Con  sL  Sal  (D)      128 
Amerlca'i  Cup 

Selling  101  123 

AmneilalOl  126 

Archon2:  Adepl(O)  123 
Arctic  Foi  101  123 

Balakon  Raider  10)  123 
Sard's  Tale  1(01  126 

Bard's  Tale  2:  The 

Oestlny  Knight  101  128 
BattlafronKO)  128 

ChB$$master  2000  (01128 
Lords  o(  ConquasI  ID) .  123 
Make  Vour  Own 

Murder  Party  10)  123 
Marbla  Madnn»(D)  123 
Movie  Maker  (Dl  123 

Scrabble  ID)  123 

SkyloilO)  123 

Star  Fieal  1(D)  12B 

Timothy  Leary's 

MlndMlrrorlD)  123 
Ulllmate  Wizard  10)  119 
EPyx 

Blrtile(D)  .19 

Champ.  Wreslling  |D)  U3 
DeitroyarlD)  123 

FailLoad(R)  123 

Qalawiy  to  Aapehai  (0)  19 
lmpoaslt>leMlislon(D)  19 
Jumpmsn  (0)  19 

Movie  Man iter(D|  123 
Mulllpian  128  133 

PitaloplllOJ  19 

P.S.  Onphics  Soapbook  1: 

Spons(O)  115 

P.S  Graphics  Scmpbodi  2. 

Odths  Wall<D)  116 
Summer  Gamaa  2(D)  123 
Super  Cycle  (D|  123 

WInler  Games  (D)  123 
World  Championship 

Karate  |0)  117.95 

WDrldOamea(O)  .123 
FifleaiHD 

EIMa(D) lie 

The  PawnfO)  135 

ftSHEfl  PfllCE 
Alpha  Build  |R)  16.88 

Oance  Fantasy  (R)  16.88 
Hop  Along 

CDunilng(R)         16.88 


Linking  Logic  (R)     18.88 
Memory  Manor(R)   18.88 
SaaSpgiier<R)         16.88 
'  Buy  3,  gel  1  (reel 
GAMESTAn 
Championship 

BHaball  '88 123 

Champ.  BaakaitiBil  (D) .  123 
Slar  Rink  Boxing  |0|.  119 
GFL  Champlonahip 

Football  10)  .  123 
OnCourt  Tennis  <D)  119 
HES 

MIcroaoll  Mulllpian  <0)  119 
Project  Space 

Siatlon(D) 119 

HI  TECH  EXPHESStOWS 

Card  Wara  (D)  18.88 

Heart  Ware  |0|  .       18.88 

Party  Ware  <D)  19.88 

(NfOCOM 

A  Mind  Forever 

Voyaging  129  123 

Ballyhoo(D)  125 

Enchanter  (0)   .  123 

HItchhIkar'i  Quids  Id 


the  Galaxy  (D) 
Leather  Goddesses 
Moonmlst(D) 
PlineitaliiD) 
Sorcerer  (0)  . 
Suspect  (0) 
Trinity  128 
Wlshbrlnger<D)    . 
ZarV,  1 1D) 
ZDrk2or3(D) 
KONAMI 
YleArKungFu(D) 

MA  STEffrn  owe 

Action  Biker  <D) 
CipialnZepiO) 
Elactra  Glide  |D) 
Inllnlly  MechineIR) 


123 
123 
123 
123 
125 
125 
125 
123 
123 
125 

119 

(6.88 

18  a« 

16.88 

112 


5  A.SIdeSoccarfO)  14  98 
Knight  Games  (D)     16.88 

LaalV.B(O) IB.BS 

Magnum  Joystick  112 
Maslarol  Magic  (0)18.88 

NinjalO) 16.88 

Pro  Golf  (O)  18.88 

Shogi>n(D)  16.88 

Speed  King  (D)  18.88 
The  Slugger  (01  18.89 
Vegas  Poker  A 

Jackpot  (01  18.89 

iMICBOLEAOOE 
BB>ebail(D)  125 

Box  Score  SlaiB(D)  116 
General  ManagerlO)  125 
1985TeamDalaDlik  114 
1988TeamOelB  Disk  114 
WWFWreilllng(D)  125 
MICROPROSE 
Acrojetlo)  116 

Corrltk:!  In  Viet  Nam  (DX25 
Cruaede  in  Europe  (0)125 
Oaclslon  In  DeBBrt{D)125 
Ft  5  Strike  Eagle  (D)  123 
Qunt)ilp(D)  123 

Kennedy  Approach  ID)  116 
123 
116 


High  Roller  |0| 119 

Indoor  Sport s<0).  119 
In  I  litre  tor  <D)  111 

Parted  College(D)  .114 
Perl  act  Score  SAT  <  0)144 
The  American  Challenga 

Selling  SlrtBjIatlon  (D)  11 9 
MISC 
CSM  154t 

Align  KII(O) 129 

Centrel  Polnl. 

Copy2<D)  ,123 

Fon1MBSIsr2(D)  .133 
FonlMastar2128  139 
GaiolO)  119 

Snapahot  64  (R)  .  139 

SuparbBBB  84  (D)  147 
Suparbaae  128(D)  159 
Superscript  84(D)  133 
Supericripl  129  147 

ORIGIN 


132 
126 
128 

$32 
139 

125 

125 

116 
125 


.125 


Silent  ServicB  (0) 
Top  Gunner  (0) 
AH  WD  SCAPE 
Bop  *  Wreslle  10) 
FBlrllghl(D) 


119 
119 


AutoduBl(D)  . .      .  . 
Mo«blus(0)      . 
OgrB(D) 

Ulllmi3(D)      

UltlmB4<D) 
WELEMwr 
Billboard  Maker  (D) 
Icon  Factory  (O) 
S^AflHOftOUCH 
Build  A  Book  (D) 
MasiBrtype(O) 
SIMOW  t  SCHUSTER 
Cham.  Lab|D)  . 
Greet  int'i.  Paper 

AirptinB  Const.  (D)  119 
Slar  Trek;  Promethean 

Ptophecy(O)  119 

Typing  Tutor  3(0)  125 
SPINNAKER 

ACE  114 

HoffleworV  Helper: 

Math  Word  Problems  123 

Wrillng  123 

Kung  Fu  1  or2(D)  llSee. 
SPfl/WCflOAflD 
Cartliliigte  Maker (D)  133 
C. M. Library  VoLI  123 
Newsroom  10)  ...  .  133 
N.R.CilpAr1Voi.1<D)l19 
N.R.  Clip  Art  VoL  2  10)125 
N.R.  Clip  Art  Vol.  3<D)119 
Print  Shop  Graphics 

Expander  (0)  123 

SSI 

Baitle  Group  (0)  137 

Battle  ol  Anilelam  |D|133 
ColonM  Conqueet  (0)  125 
GemstDne  Heeler(O)  119 
Gettysburg  (D)  137 

Kamp(gruppe(D).  .  .  ,137 
Mech  Brigade  (01  137 
NAM(D)  125 

Phantaile(D)  .  .  126 
Phantaiia  2|0)  125 

Ringt  olZlllln(D)  125 
noBdwsr2000|0J  .125 
Shard  of  Spring  (0|  125 
Wsr  Qama 

ConetnjctlonSal(O)  119 
Winfilp(O)  139 

Wliard'i  Crown  (D) .   12S 

SOFTS  ywc 

Penorwl  Accountant  (0)03 
SUBLOGIC 

.  .  132 


BlBebali  (0) 


Flight  Simulator  2(0)  132 
F.S.Scene)>  Disks  Call 
Football  (D)  .  128 

JallD) 128 

TELABIUW 

Amaxon(6)  .19.88 

Fahrenheit  4S1  (0)  .I9.M 
Dragon  World  (0)  19.88 
Rendezvous(O)  .  .19.88 
THUNDER  »AOUNTAm 
CirrusCtieaa(O)  ie.88 
MailQoll(D)  18.88 

Mr.  PIxel'a 

CanoanKlt(O)  UM 
Rambo:  FIrsI  Blood 

Part  II  (D)  ,  16.99 

TheElimlnatorlD)  16.88 
TJME  WORKS 
Accts.  Payable  (0)  .  S39 
Accti.  RecBlvablalO)139 
Data  Manager  2  ID)  125 
Data  Manager  12B  .143 
General  Ledger<0)  139 
inveniory  Mgmt^D) .  .139 

PBr1ner641R) 139 

Partner  t28(R)  143 

SwiltcalcAS(<»ewBvi(0)  125 
SwIMcalcl 

Sldaweys129  143 

Swillai  133 

Sylvia  Pixler'a  Personal 

Fin.  Pfannerl  0)84  133 
Sytvia  Porler's  Penor\a) 

Fin.  Planner  12a  143 
Word  Writer  wl 

Speller  10)  133 

Word  Wr)1Br  wlBSOOO 

Word  Speller  128     143 
UNISON  WOflLO 
Ariaallery  1(0)'         116 
Art  Qailery  2  (0)  11 B 

PrJniMastar<D)  123 

VALVE  TIME 
Art  Library  1  or  2  (D)  19.88 
CBlandars  A 

SlBtlanery(O)  .      19.66 
Greeting  Cardi(D)   19.88 
Signi  A  Banners  |D)19.B8 
WEEKLY  HEADER 
Slickybear  Sarlaa: 

ABC's(D)  118 

MBth(0|  116 

Numhers(O)  118 

OppoBllea(D)  118 

Reading  (01  118 

Shapes |D|  118 

SpeligrabharlO)      .118 

Typing  (0)  119 

WINOHAU  CLASSICS 
Alics  In 

Wonder)end(D)  16.88 
Below  the  Root  (0)  18,88 
Swlaa  Family 

RDblnian(D)  .  .18.88 
Tresiurs  isisnd  jO)  18.86 
Wllird  of  Oi(D)  18.88 
ACCESSOBJFS 
Bonus  SS,  DO  15.99  Bi 
Bonus  DS,DD  l«,99Bx 
CompuServe  Starler  Kit 

(a  12S  uugi  Creitltl  119 
Disl<Caee(Holde75)  19 
Disk  Drive  Cleaner  19 
Dow  Jonea  Starter  Kit  ttJBIl 
Epyi  SOOXJ  JoylllcV  114 
WIcoBbI Handle,  ,     117 


P.O.  BOX  111327— DEPT.  CG  — BLAWNOX,  PA  15238 


'PttHt  Rfsd  Th*  Following  Ordfdng  T«riTi»  li  CcH>dlUan»  CArafully  Btlotu  PUclr>g  Your  Ordir  Ordiri  with  cithliri  ch#ck  or  moniy  ofdir  «Mpp*<l  hmrntdt*Uly,  Ptr- 
loml  k  Company  ch*c}(i,  (How  3  wMki  cltifanca.  No  C.O.O/a!  Shipptngt  Contln^ntat  UrS,^^— Ordarr  undar  1100  add  %X  f'**  Mhipping  on  ortltra  orer  $100.  AK,  Ht^ 
FPO,  Af^—»dd  is  on  tH  onitft,  Cfrntdm  tt  Pumrio  fUco—mdd  $10  on  all  ordsn.  SofTf,  no  o1h«r  Inlamatlonil  or^jart  Kcvptad!  FA  tttidtnts  tdit  ti'^/a  aatta  tmi  otttttmtotml 
tmoant  ot  ordwr  Including  tNfifilns  cft*fff#jf  Prlcat  <ub)«l  to  chan^a  wUhotil  notlca.  flEASOMS  FOR  CALUNG  CUSTOMEF  SERVICE— 412-36hS^1  ^i;Sta1oi  ot  Ofder 
Cyr  back  ordar  (7}  W  *ny  man:handlta  purchttad  MH]iln  60  da yv  Irom  S,D-  ol  A.  la  dafvctlva,  ptaaaa  call  lor  a  ralum  aulhOfizalion  numbar.  DvladJvt  rnarchandJaa  will  b* 
raplacad  wJth  thaaima  mtrchandiaa  only,  NO  CREDITS!  Aft«reOdaya  p^aiia  ralar  tg  Iha  manulacturara  warranty  Irtcludad  with  tSa  marchandUt  A  r»lurn  diractly  lolh* 
wt^nutKVurmf.CuHomtt  itrr'ca  will  not  tct^tpt  cotftH  caiit  or  crlis  on  S.O.  Of  A's  eOO§  ordtt  llntMi  REGULAR  HOVRS:  Mon.Fti.  9AUI5:3C  PM.  Sm}.  WAU  4Ptit  EttUin 
Ttm:  Hava  you  aaar>  our  on  llnni  catalog  ol  1000  laltwara  llllaa  lor  Commodof*,  Al«rl<,  App^a,  IBM  and  Amiga?  It'i  on  Compuianra  Elaclronlc  Hall— |ual  fyp«  00  SDA 
and  ahopping  tot  iofrwira  will  navarb*  tha  aamt  agaEn! 


FREE  SOFTWARE 

C-64-Plus  4-1Z8-flmlga 

TfioLSands  of  pragrams  available!!! 

Games  •  Utilities  •  Educational 

Prog  ramming  aids  •  Word  processing 

Fasi  copies  •  Tutorials  •  Data  bases 

Terminal  programs  •  Graphics  •  Freeware 

Music 

AND  MUCH  MUCH  MORE! 

Bjy  our  disks  and  receive  the  programs 

FREE!  Each  disk  is  jam  packed  with  top 

quality  Piit)lic  Domain  Softeare. 

10-50  Disks     60  or  more 

Commodore  64       S2  20  ea         Sl,95ea 

Plus4,C-128  2.50  ea.         2.25  ea. 

Amiga  4.00  ea.         3.75  ea 

SOLD  IN  PACKS  OF  10  OfJLVi 

Be  sore  to  indicate 

which  computer  you 

are  using. 

MAIN  STREET  MtCRO 

PO.  Box  12457 

Toledo,  Ohio  43606 

(419)  691-8732 

Payment  enclosed  (check  or  money  order) 

C.O.D VISA MasterCard 

Account  # _^ 

Expiration  Date , 

Please  add  S4  00  tor  shipping  and  handling. 

Name 


Address 

City/Sta1e/Zip_ 
Signature. 


^tCornn^' 


odore" 


POWER  SUPPLY  [C-64)   29.95 

1541  (Alignment) 35.00 

C-64  (Repair) 44.95 

C-128  (Repair) 95.00 

1541  (Repair  &  Alignment)   75.00 

1571  (Alignment)  40  00 

1571  (Repair  &  Align) 135.00 

POWER  SUPPLY  (C-128)  .......  99.95 

PARTS  C-64  &  C-128 CALL 

PARTS  AND  DIAGNOSTICS  INCLUDED 

(FREE  Return  Freight  in  the  USA. 

APO-FPO,  C3POadd$10) 

TO  SAVE  C.O.D.  CHARGES  - 

SEND  UNIT  &  POWER  SUPPLY 

WITH  CHECK  OR  M.O. 

(916)635-3725 

Second  Source  Engineering 

2664-B  Mercantile  Drive  a^TK^ 

Rancho  Cordova.  ^^i^ 

CA  95670       f(  I   "^J^ 


COMPUTEI's  Gazette 
Subscriber  Services 

Please  help  us  ser\'p  \ou  better.  If  you 
need  to  cont<ict  ui  for  any  of  the  reasons 
listed  below,  vsrite  to  us  at: 

COMPUTEl's  Gazette 

P.O.  Box  11)957 

Des  Moines,  lA  50340 
or  call  the  Toll  Free  number  listed  below. 
Change  of  Address.  Please  allow  us  6-8 
weeks  to  effect  the  change;  send  yf)ur 
current  mailing  label  along  with  your  new 
address. 

Renewal.  Should  you  wish  to  renew 
your  Gazette  subscription  before  we  re- 
mind you  to,  send  your  current  mailing 
label  with  payment  or  charge  number,  or 
call  the  Toll  Free  number  listed  below. 
New  Subscription.  A  one-year  (1 2- 
month)  U.S.  subscription  to  COMPUJB's 
Clazette  is  S24  (2  years,  S45;  3  years,  S65. 
For  subscription  rates  outside  the  U.S., 
see  staff  jMge).  Send  us  your  name  and 
address  or  call  the  Toll  Free  number 
listed  below. 

Delivery  Problems.  If  you  receive  dupli- 
cate issues  of  COMPUJE!'s  Qizette,  if  you 
experience  late  delivery,  or  if  you  have 
problems  with  your  subscription,  please 
call  the  Toll  Free  number  listed  below, 

COMPUTEI's  Gazette 

1-800-247-5470 

In  lA  1-800-532-1272 


I -k 

-  FACTORY  AUTHORIZED 

COMMODORE  REPAIR  CENTER 
T-800-772-7289 

IN  ILLINOIS  (312)879-2888 


C64  Repair  fw„>.iri  .  42.95* 

1541  Repair 79.95' 

1541  Alignment 

onry   29.95* 

CI 28  Repair  i^.,,^,,.  79.95* 


AMIGA  Repair CALL 

C64  Power  Supply  .  34.95 

CBM  &  AMIGA  PARTS 
Call  (312)  879-2350 


'JrxJudfs  parts,  labor  &  LIPS  return  shipplr>g.  flPOIFPO  or 
Air  Freight  add  StO.OO 

CAU.  BEFOI?E  SHIPPIIVG.  VISA,  MASTERCARD  OR  MONEY  ORDER 

Z4-4B  Hrs.  Turnaround  ISucject  ro  paru  availability) 

Diagnosis  f«?  of  S25.00  for  any  unit  altered  or  with  no  defects 


SAVE  YOURSELF  SOME  MONEY 

Due  to  our  vast  experience  in  repairing  64s  we  have  found  that 
ttie  power  supply  is  a  major  cause  of  board  failures.  By  inserting 
our  dew'ce  between  the  power  supply  and  computer  over  63% 
of  our  customer's  repairs  would  have  t>een  avoided.  For  only 
S 1 9.95  our  C64  Over  Voltage  Sensor  will  continuously  monitor 
your  power  supply  output,  tf  an  overvoltage  occurs  the  Over 
Voltage  Sensor  will  prevent  damage  to  your  64. 

64  OVER  VOLTAGE  SENSOR  SI9.9S 


§< 


TEKTONICS  PLUS,  INC. 

150  HOUSTON  STREET 
BATAVIA,  [L  60510 


CLIP  AND  SAVE 


THE  AMAZING 

VCICC  MASTER 


ENTER 

JHEmAL 

FRONJIER 

OF 

MAN-rO-MACHINE 

COMMONICAIIONS 

There  is  nothing  else  like 
It.  Voice  Master  gives 
both  speech  output 
and  voice  rocognition  with  tfiis  smgle  hatdwore  product!  Your  voice 
controls  prooroms.  or  home  appliances,  robots,  and  more  with  spoken 
Comnrands  VertMi  response  txick  gives  status,  verifies,  or  requests  youi 
reply!  Speech  output  and  recognition  patterns  ore  recorded  in  with  youi 
voice  Or  use  the  voice  of  youi  filend.  boss,  teacher,  rrwthor.  even  the 
romiiv  pet!  Prograrnming  is  sirnpie  with  new  commands  odOed  to  BASIC 
A  music  txjnus  program  lets  you  write  and  compose  musical  scores 
simply  by  humming  the  tune.  Uniimitea  appiicotions  tor  fun,  education, 
and  commercial  use.  Design  your  cwn  programs  fot  profit.  Speech  and 
recognition  quality  unsurpassed  by  even  the  most  sophisticoted 
mochihesOnly  CovoK  pitwides  tti  is  high-tech  marvel  atapficelessthan 
fTX3Sf  comrnon  peripherals 

The  Ccvox  Voice  Waster  comes  complete  virtth  all  hardware ond  sottvrare 
for  only  Sfl^.TS  (Add  SJ  shippirtg  and  handling  for  USA,  S6  Canada,  S10 
overseas )  Ava  1 1  able  for  Commodore  64/128,Appleii,ll',iiC.lle.Atati600, 
800XL  130  XE  Specify  wTien  ordering  Visa.  tVlasterCard  phone  orders 

accepted. 

Call  ot  wtllB  for  FREE  Voice  Master  Inlopok 
and  special  combination  package  ottery 

COVOX  INC.  DEPT.  CG 

676D  Conger  Stioet   •   Eugene.  Oregon  97ilOZ   •   U  SA 
A)floCodo(S03)3J;-127^   »  lotei  706017  (Ay  Ajorm  UP) 


lis    Nltsiu    SI.    Dtlwctn    BicVinin    li    Ann    SlJ.    N.Y..  N.V.      10018(212)732-1500 
open  Mon-Frl:  aiJOiin   -  iJDpm     Sil:  9:lDiin   -  ipm     Sun;  $:30im  -  SJOpm 

PHONE  and  MAiL  ORDERS  ONLY (^4  ^\  70 
Call  Collect  y^^^J  '-J 


Ptnn     Slitign/Amtiitk     Level     Btneilh     Midlsnn     Sq.     Giiifen,  N.V.,  H.Y.  lOOOl 
(1121  Sg4-T14l)    sptn  Mgn-Fii;  tSOim  -  Ipm  S>1    t  Sun.  »;3(lim  -  7prn 


ALL  COMPUTEHS  &  PERIPHERALS  COME  COMPLETE  WITH 
AC  ADAPTOR,  OWNER'S  MANUAL  AND  ALL  CONNECTING 

CABLES. 


ALL  MERCHANDISE  IS  BRAND  NEW  AND  FACTORY  FRESH, 
COMPLETE  WITH  MFR.  U.S.A.  WARRAKTV, 


comiTTodore  C'^128b^ 


12BKRAM 
Powered 
Personal 
Compuler 


$23995 

commodore 

64  K  RAM 
Powered 
Home  Computer 

$15995 


commodore 

AMIGA 

512  K  RAM 

Powered 
Computer  System 


$899 


PERIPHERALS 


^*"'%, 


CC  1541C  ^"■'^'^ 

MEW  Disk  Drive 

$16995 


C'  1541 

■      Disk  Drive 

$14995 


rt  1571 

^     Disk  Drive 

$21995 


'-•   lfl02  Color 

Computer  Monitor 


c- 

$17995 


C'  1902 

RGB  Color  Monitor 

$24995 


CZ  commodore 
COMPUTER  PACKAGES 

Get  It  all  together  &  sare! 

C'^C  COMPLETE  PACKAGE 


•  Commodore  64  C   Computer 

•  Commodore  1541  Disk  Drive 

•  80  Column  Printer       C'tAOOS 

•  12"  Computer  Monitor  ^^yy'^'' 


0164  COMPLETE  PACKAGE 

•  Commodore  64  Computer 

•  Commodore  1541  Disk  Drive 

•  80  Column  Printer 

•  12"  Computer  Monitor 

$36995  tS;/ 


CM28::C0MPLETE  PACKAGE 


Commodore  128  Computer 
Commodore  1541  Disk  Drive 
12"  Computer  Monitor 
80  Column  Printer 


/sue 


'Of) 

'i?o" 


C-128:  DELUXE  PACKAGE 


Commodore  128  Computer 
Commodore  1571  Disk  Drive 
Commodore  1902  Color  Monitor 
Commodore  80  Column  Printer 

$75995 


APPLE  lie  PACKAGE 


*  Appl«   ItC  Keyboard 

*  Built-in   Ditk   Drive 

*  Appit  ManJtor 

«  A[>[]lc   Monitor  Stand 

*  AIE  Cabttt  and  Adjiptort 

*  10  Floppy  Dtik«tt«i 


$64995 


COMPUTER  PRINTERS 


commodore 

™"  »219'5| 

O  MPS-1200  PrirHer (249 

SG-10C120CPS       '-—  i 

Z^r         ^18995 

STAR  Power  Type     $'%^A95 

Dlisy  Wheel  teller  Quality  Jm^^ 

STAR  NX-10  Primer (IBS 

STAR  Gemini  II  Prinlcr .$229 

STAR  LV-1210 |ia9 

STAR  NL-10  w/cartridge $259 

STAR  SG-15 (359 

STAR  SD-10 $319 

STAR  SD-15 $429 

STAR  SR-10 $439 

STAR  SR-15. $549 

STAR  SB-10 $3S9 

STAR  NB-IS... $969 

EPSOIMlx-bo  -^*«**,^' 
$21995    '^^-^^..^^^^ 

EPSON  Homewihti  10 tnees 

OKIMATE  20 
withj'lijg^  V^^rint 

$18995 


PERIPHERALS 


1660  Phone  Modem 


C=  $3995 

^E  1670Autoinodein ■1119.95 


1350"  "Mouse"  for  ^0^^^^. 
any  Commodore     *39    ^ 
Computer  .^^1^'^ 

1700 128  K  ^^^^ 

Expansion  Module /??rrr.SB9 

1750  51ZK  Expansion  Module  $169 
"MAGIC  VOICE"  Module  ...  S49.95 


f 


FOR  THE 

COMMODORE  64/128 
AND  THE  MSD  SD-2 


V^ 


ONLY 
$25.95  + 

$3.00  SHIPPING 


NASS  DUPLICATOR 


•  15  second  backup  for  standard  format  disks! 

(full  verify  option  included) 

•  18  second  full  OCR  "quick-nibble"  for 

protected  disks! 

■  9  second  disk  format!  Format  two  disks  at 

the  same  time,  still  9  seconds! 

•  Auto  back-up:  Boot  up,  then  disconnect  the 

computerl  The  drive  will  automatically 
detect  disks  being  inserted  and  removed. 

•  Simple  to  install,  just  plug  in  our  chip. 

■  A  Must  if  you  have  more  than  a  few  disks 

to  copy! 

Cash,  Check 
Money  Ofdor.  j^ 
M.C,  or  Visa 
CODs  add  S3. 00 


CHIP  LEVEL  DESIQNB 


Deafer  &  Distnbulor 
Inquiries  Welcome 


P.O.  BOX  503 
ASTORIA,  OR  97103-0603 

(503)  861-1622 


20  Mbyte  Mixisl  HFD-20 
ONLY  '995." 

to  MBYTE  MODEL  HFD-10 

OMLV'SSS." 

S  MBTVE  MODEL  HFO-5 
■  SUPPORTS  ALL  2.0  TO  7,0  ICQCM 

(C-tH)  DOS  CO«M»ND»  ONLV'SaS. 

•  REPROanAUUABLE  "BOSPAK*" 
(»Uf  KHED  OPEHATINO  lY«TEIiH 
rhoOATACHIEPh«»t]*flnd«iignadbrC-^usaftl0fC-G4uufi 

With  inipjjrtant  foalurea  liHe 

Stortgff  in  otiginal  indi.iduAl  atsu  lormat 

-  Easy  Acceia  lo  progrftmi  ^>b  Dh)(  P^umbtf 

-  Eiample  toi  d>sk  »  60  'OPEN  1i.  6,  15.  '"MflO" 
Standard  utiliEiai  Incluc3fld 

-  Includes  Wffdge  Cortimaftda 
T3^  WtttPowar  Supply 

Mfllil  Encloaurv  riDuma  uft  IP  3  «BCh  1/?  HT  Hard  Oiahi 
Prcvtdil  E.csllATil  Monilor  Sttnd  PC  flylo 
-  AildwB  roD(T>  For  lulura  tnpf  na'cn 
CompJela  Opuralmg  Manumk 
1  Y«tr  Full  warrinly 
Th*  DATA  CHIEF  a  perlecl  for  )0l1wira  and  nardware  dsvaloptri. 
buain«si  usars.  stu«Ianla.  and  serLous  compulfl/  aipflnmanlen  aa 
Mall  aa  Ipr  bijllelin  bdarda  tnd  dAla  Pass  fyatama 
TOORDEH  SEND  I".6fiTlFlE3  CHECK  OB  MONE*  ORDER  TO 

Maryland  reaidenia  add  5%  aaias  la.. 
For  more  pntprmalipn  call 
(301)371-4000 

'  0-64  &  C-V29  AID  tf^dOITiArkB  Ol 

COmfttOdO^ff  ElffCtrOniCt    Ltd 


Mn  ^M  Mroi  IK  W^ 

\0:S  BAUGHMAN  S  LAN£ 
SUITE  301 
FREDERICK    MD2l?0l 


GEOS  19  A  iraderriarti  Ol 


n^-iM 


The  Handicapper 


Use  your  Commodore  64/128  to  improve  your  per- 
formance at  the  track!  Programs  for  Thoroughbred, 
Harness  and  Greyhound  racing  rank  the  horses  or 
dogs  in  each  race  quickly  and  easily.  All  the  information 
is  readily  available  from  the  Racing  Form,  harness  or 
dog  track  program. 

Thoroughbred  factors  include  speed,  distance,  past 
performance,  weight,  class,  jockey's  record,  beaten  fa- 
vorite and  post  position.  Harness  factors  include 
speed,  post  position,  driver's  record,  breaking  tenden- 
cies, class,  parked-out  signs  and  beaten  favorite.  Grey- 
hound factors  include  speed,  past  performance,  ma- 
neuvering ability,  favorite  box,  ciass,  kennel  record, 
beaten  favorite  and  breaking  ability. 

Complete  instructions  and  wagering  guide  included. 
Thoroughbred,  Harness  or  Greyhound  Handicappors, 
$39.95  each  on  tape  or  disk.  Any  two  for  $59.95  or  all 
three  for  $79.95. 


FederaE  Hill  Software 

8134  Scotts  Level  Rd. 

Baltimore,  MD  21208 


Toll  Free  Orders  800-628-2828  Ext.  850 
For  Information  301-521-4886 


ADVANCED 

DmcTioni  &  comoL 


Conlrol  lights,  appliances,   healing  and  cooling   systems, 
relays  anc)  motors. 

Connect  to  temperature,  light,  sound,  moisture,  fluid  level 
and  pressure  sensors. 

32  separate  buffered  digital  output  lines. 

33  separate  digital  Input  linos. 

NO  INTERFACE  COULD  BE  EASIER  TO  USE 


BH100        I/O        Card 

user  Manual,  instructions. 
sample  programs  &  diagrams 
of  typical  (lookups.  $129 


Complete     I/O     Course 

IncliKios  BH100.  Bt^ginner's 
Module.  Course  Manual  and 
User  Manual.  S159 


8  Channel  A/D  Plug-in 
Conversion  Module    S45 


Security  System  IVIodule 


With      siren, 
software. 


switches 


and 
S35 


The      Beginner's      I/O 

Interface  Course  Manual 

$15 


Beginner's  Module 

Witfi  e  LED's.  8  switchos  and 
1  relay.  $25 


INTELLIGENT  I/O 

P.O.  BOX  70*  POTSDAM.  NY   13676 

(315)  265-635Q 

Call  for  tree  brocfiure  today! 

We  ship  within  48  hours  Irom  stock. 

Add  S'l  for  postage  and  specify  C-eil  or  VIC-20. 

CASH,  COD.  VISA  or  MASTERCARD. 


OUR  PRICES  WON'T  BYTE 


ABACUS 

Basic   128   $42.95 

Basic  64 29.95 

Cadpak 45  95 

Cadpak  64     .  29  95 

Criarlpak   128  29  95 

Charlpak   64                      .  29  95 

CoDol  64                             .  29.95 

Cobol  128 45.95 

Super  C  Compiler  54/128   ,, .  42  95 

Super  Pascal 49  95 

BRODEHBUND 

Where  in  Ihe  World 

IS  Carmen  Sandiago  S21  95 

P/SLitirafy  1-2-3  ea  15.95 

Prinl  Shop         .  26.95 

PrinI  Shop  Companion 21 .95 

Toy  Shop     38.95 

P/E  Holiday  Library 15.95 

MICROLEAGUE 
General  Manager  Disi<  . . .      $24.95 

Micro  League  Baseball  24.95 

Team  Disks 16,95 


HIBBON 

Axiom  Elite  5  LCD  . . . 

Brother  15.  25,  35 

Commodore  1525  .   . 

Commodore   1526 

Epson  185 

Epson  85 

Epson  mx,  Ix,  rx  100 

Epson  mx.  fx,  rx  

Corilla  Bananna 

Juki  6000 

Juki  6100. . . 

Legend  880.  1080.  SOS 

MPS  801 

MPS  803 

OKI  182  192. 

OKI  82.  92.  83,  93 

SG  10-15 


(Mm.  Bperordet) 


INFOCOM 

Enchanter  . 

Hitchhiker's  Guide 
Invisiclues  ea 
Leaitier  Goddesses 

of  P hobos 
Spellbreaker . 
Trinity  128.       . 
Zork    1-2-3    .       fia.__ 

LANCE  HAFFNER 

3-in-l  Football 

Pro  Basketdall 

College  Baskelball 


5.95 
595 
6.95 
6.75 
6.95 
4,95 
6.95 
4.75 
6.95 
4  95 
3,95 
6.75 
5.75 
6.95 
9.75 
2.25 
2.25 


21  95 

21.95 

600 

21,95 
26.95 

24.96 
25.96 


.S24.95 

.  24.95 

24  95 


PRECISION 
Superbase  128 
Superbase  64. 
Superscript    128 
Superscript  64 

TIMEWORKS 
Data  Manager  128. 

Data  Manager  II 

Prirlner  128   

Swilt  Caic  128  w/Sideways 
Swilt  Calc  64  w/Sideways 
Word  Writer  i2Bw/Spetler 
Word  Writer  64  w/Speller 

DIGITAL  SOLUTIONS 

Pocket  Filer  128 

Pocket  Filer  64 

Pockei  Planner  128. .    .    . 
Pockei  Planner  64 
Pocket  Writer  128 
Pocket  Writer  64 

IVIICROPROSE 

Conflict  in  Vietnam 
Crusade  in  Europe 
F-15  SIfike  Eagle 

Gunship 

Silent  Service 

Top  Gunner 


SPRINGBOARD 

CertHicate  Mal<er 

Clip  Art  I 

Clip  Art  II   . 

Clip  Art  III 

Newsroom 
Graphic  E.xpander 

ACCESS 
Leader  Board  . 
LB.  Tournament  Disk 

Mach  128 

Mach  5 
10th  Frame 


S56.95 
46.95 
47  95 
46  95 

S42.95 
29.95 
42.95 
42.95 
29,95 
42.95 
20.95 

.531.95 

24.95 
31.95 
24  95 
31.95 
24.95 

24.95 
24,95 
21.95 
21.95 
21.95 
1S.95 

.529.95 
20.95 
24,95 
10.95 
29.95 
21.95 


.S24.95 

.    14.95 

30.95 

21  95 

24.95 


I                 HOT  SELLERS 

[  Star  Fleet  1  

S29.95 

1  Commando  ... 

21.95 

j  Gato  . 

19.95 

1  Fung  Fu  II 

19.95 

1  Tag  leam  Wrestling 

21  95 

1  Sirike  Force  Cobra 

.   13,95 

j  X-15Alpha  Mission     . . 

.   19.95 

DATASOFT 


Alternate  Reality 

Conan 

Crosscheck     

GoonJes 

Mercenary . . 
Mind  Pursuit 
Never  Ending  Story 
Gunslinger 
221B  Baker  St 
Theatre  turope 
Crosscheck  


.524,95 
27.95 
1895 
18.95 
18.95 
18.95 
18.95 
19,95 
19,95 

.  21,95 
19.95 


ACCESSORIES 

WICO  Boss  Joystick 

Sn  50 

WICO  Bat  Handle 

Joystick 
WICO  Three  Way 

15  50 

Joystick 

18.95 

Xetek  Graphic  interface  . 

54,95 

Xel<et  Graphic  Jr 

34.95 

RS  232  Interlace  .       . 

34.95 

Master  Moderm . 

.   34.95 

Fiexidraw  LIghl  Pen 

74  95 

Disk  Notcher 

5  95 

AlCP  Disks  110) 

7.95 

Drive  Cleaner 

7.95 

Disk  Storage  Case  ■1501 

7.95 

ELA 

Bard's  Tale 

Chessmaster  2000 

Lords  of  Conquest 

Marl]le  Madness 

MindMirror         .,.. 

Moebius 

Movie  Maker     ...,,:,.,. 

Orge         ,...., 

Ultima  IV  

Ultimate  Wizard 

Bards  Tale  II.... 

Auto   Duel .. 

ScraPble . 

America's  Cup 

MINOSCAPE 

Bop  and  Wrestle 

Dolphins  Rune 

Fairlight    

High  Roller 

Indoor  Sports. 
Inlillrator, 
Hal  ley  Pro]  eel 
Lords  of  Midnight 
Quake  1 
Luscher  Profile. 


S24.95 

26,95 

,   24,95 

.  21.95 

.  21.95 

26.95 

.  24.95 

26,95 

.  39,95 

.   22.95 

,  27,95 

34,95 

22,95 

22.95 


S18.95 
.  18.95 
18,95 
.  18.95 
18.95 
18.95 
18.95 
17.95 
17,95 
18.95 


BERKELEY  SOFTWARE 

GEOS,  $36  95 

GEOS  Fontpak  i  18  95 

GEOS  Desk  Pack  22.95 

Writer  Work  Shop  .     31.95 

Geodex  ,    24.95 


AVALON  HILL 

Superbowl  Sunday 

Team  Disk 

-S19.95 
12.95 

SOLID  STATE  SOFTWARE 

VizaStar  128 

Vi;aWrite  128. 

.579.95 
59.95 

ACCOLADE 

Oambusters 
Fight  fJight 

Hard  Ball           

Law  of  the  West 

S18.95 

18.95 

.      18.95 

.     18,95 

PSI 5  Trading  Comp. 

Kill  Until  Dead     .   . 

18.95 

.     18.95 

ACTtVISION 

Alter  Ego S29.95 

Cross  Country  Road  Race      .  19,95 

Mmdstiadow       19,95 

Murder  on  the  Mississippi 21 ,95 

Rocky  Horrow  Show 18,95 

Shanghai 21.95 

Spindizzy 18.95 

Transformers 21.95 

Tass  Times  in  Tonetown  21.95 

Gamemaker          24  95 

Gamemaker  Sci/Ficition,  . . .  14,95 

Gamemaker  Sports 14.95 

Hacker  II   21,95 

Music  Studio 21  ,'95 

Aliens , 21.95 

Labyrinth 21.95 

Howard  the  Duck 21.35 

Portal '. . .  25,95 

EPYX 

Fast  Load S23.95 

Multiplan  64/128 40,95 

Programmers  Toll  Kit 27.95 

Vorpal           21.95 

World  Karate 

Championship 18,95 

World's  Greatest 

Baseball 23.95 

Super  Cycle 24.95 

World  Games 24,95 

World's  Greatest 

Football     24,95 

Movie  Monster 24,95 

FIRE6IR0 

Elite S19,96 

Colossus  Chess-IV 21,95 

Frankie  Goes  to 

Hollywood 21.95 

Music  Systems  .  24,95 

Advance  Music  Systems        ,  49,95 

The  Pawn  28,95 

Battle  ol  Britain/ 

Battle  for  Midway 13,95 

ARC  ol  Yesod/ 

Nodes  ol  Vesod 13.95 

SSI 

Battle  ol  Anhetam  $29  95 

Carrier  Force  36,95 

Phanlasie  li  24,95 

flings  ol  Zelphin  24.95 

Wirards  Crown  24,95 

Roadwar2000 24,95 

SUBLOGtC 

Flight  Sim  II  S34,95 

Football    27.95 

Jet  , ,      ,       27.95 

Pure  Stai  Baseball     '.'.".       34.95 
Scenery  Disk  i-O  ea  14.95 

BATTERIES  INCLUDED 

Paperclip  il  ,    ,  $49,95 

Consultant  64/128  36,95 

Paperclip  w/Spell  54  ,  28,95 


CALL  US  TOLL  FREE 

orders      1 -800-634- AICP_^ 


CQKlPaiEft  PTODllCTS 


LEARN     .^ 
3GRAMMING 

MASTER  COMPUTERS 
IN  YOUR  OWN  HOME 

Now  ^u  un  wrile  prciyriimv  anil  gel  a 

BJIHllW  10  *)  just  KlfBI  you  »fj™  l>l  "» 
molt  Colo*  any  HwipUtH.  .1")  an*!  taving 
to  pay  tfie  hiflh  P"ce  ot  pte-packauK) 
Killwart 

LEARN  AT  YOUR  OWN  PACE 
IN  YOUR  SPARE  TIME 

(Xir  ^nJtte™lc^lt  &1i>Jy  progruiii  aivows  you 
ti^  -iQ.j^t\  .itjart  convj^ET^.  «W3tt^  aw^- 
aifiicii  and  [Kniwimini]  in  yimt  sjare  time, 
at  f(j4TMi  Oil  iislrudtof^  pravnie  ^  wittt 
0nrCn~tf«£ounsc4inQ 

rtN  BEFORE  YOU  DECIDE  ON  A  COMPUTER 

enji.ained  in  saiiplf  language,  Y«i  wiU  enioy  leaTniig  to 
tcr-EVEN  F  TO(J  DON'T  OWN  ONE  Leam  lo  pfogian  oi 
rocrpjter,  IBM.  APPLE  COMMODOFE,  TRS.  aid  more. 

3E  YOUR  OWN  COMPUTER  EXPERT 
Is  Itie  bell  wjy  to  learn  to  iiM  compirtefs.  jni  we  cm 
bul  -  ind  iHMt  economlcjl-  wiy  In  Issrn  qrsgtaraniinsl 

Im  your  Irce  intoimaiion  packnge  Mo  obligalion  No 
111  call. 


CCNTiH  FOfl  COMPUTER  EDUCATKJN 


1M3W  Oiyn^pC  s  ??6ias  Arnjf*'.  C^yO[H'^-Jfi'^* 


FE 

tiruts  CEMTLH  f  OH  CUWPUIEB  LDUtWlON  litPT  K-J  j 
1  YM11C  ■  220 1.0S  ANOELtS  CA  ffflU  1  ■,.  .ilB4 

jiroj  ifcrlTWKuCri  tKj*  i<J(»  kw"  iitr,»*l  (jjtwA*''  -mtJ  Ifo 


«0". 


*  A  REALISTIC  'NINE*    ' 
/INDOW  SLOT  MACHINE 
SIMULATION! 

is  is  mori;  than  just  another  iiamt.-:  lis  as 
sc  as  you  can  come  to  the  real  thing:  f'ul 
one  (ir  stveral  coins,  pull  back  the  handle, 
i  if  your' re  lucky,  the  border  will  flash, 
ens  will  sound,  and  coins  will  appear, 

H-r  900  winmny  payout  comhinaUons 

wee  levels  of  play  to  choose  (from  ■Easy' 

•Las  Vegas') 

axral  different  Slot  Machines  iu  play 

ill  screen  payout  menu  on  each  level 

>itl  pay  any  whming  combination  either 

jgonal  or  horizontal 

ontinuotis  update  of  your  total,  amount  bet, 

d  level  of  play 

ONLY  $19.95 

TO  URDKR  CALL 

^04)  763-3921  ANYTIME 

write  to:  MISSION  SOFTWARE, 

0.  Box  34,  Okanagan  Mission  B.C., 
.•lowna,  B.C.,  Canada,  VOH  ISO 

OH  THE  COMMODOHE  64  AND  128 

>  tjtitHol  In  tJ.S.  ilollan.  Wc  «cciJI  VISA.  HASTKRCARl) 


Commodore  64         Only 

SOFTWARE  $5/Disk 

13  lOS  Artist  Sketchbook  —  drawing  pro- 
grams    *^ 

( J  1 06  Great  American  Novelists  —  word 
processinq 

r_]  107  Phone  Connections  —  communica- 
lions *^ 

n  10B  space  Wars  —  space  games S5 

n  109  Dungeons  a  Dragons  —  text  advert- 
lures *^ 

L 1 1 1 0  Home  Orchestra  —  instrument  simula- 
tion       ..55 

Dm  Juke  Box  —  pr^irecorded  songs        S5 

C1 112  Einstein's  Favorites  —  advanced 
maih ^^ 

[1113  Ponio's  Tutor  —  programming  frorn 
BASIC  to  machine S& 

I  1 114  Electronic  Secretary  —  lilehandling 
utilities *^ 

Add  «  Siiwiiic  1  ti  jiKllina  (»'  orter  W  rtsxlenis  aw  &S% 
saleilix 

At^«J(Hl^nc^«4^0l OCti«<i  IJVISA   U MjaetCad 

CirtNo. 

Signiturt    

Phone   t I — 

Niime . . 

Aildress   

(any 


.Eipone . 


.Stile 


.Zip 


Call  toll  free  800-431-6Z49  irt  Calit  41S-95Z-19M 

Jk^  BlACKSHIP 

vBSF^    COMPUTER  SUPPLY  Clio 
RO  Box  883362  San  Francisco,  CA  941 B8 


CYBER 

SYSTEMS 


C-128  CPM  Programs 


10m0:BPIl£P *20 

■  Allows  preparation  of  MBASIC*jscii pro- 
grams with  the  CPM*  text  editor  from 
module  libraries  using  labels  instead  of 
liite  numbers.  Eases  the  problems 
associated  with  building  new  programs 

•  and  modifying  old  ones. 

"""20;  flPOST J2*' 

ipanion  program  to  BPREP  bmlds^a 
module  library  froi 
program. 
m030:BPREP/BPOSTPackage S30 

BPREP  and  JBPOSTsoon  to  be  available  in 
C-J38*  and  C-e4*  venions. 

103010:  MATH-I SIS 

The  first  of  a  series  of  mathematics 
packages.  This  sei  computes  the  Exponen- 
tial, tjeometric,  and  Polynomial  Regres- 
sion of  a  set  of  points  and  the  simultaneous 
solution  of  a  series  of  linear  equations. 

C-128  Programs 


203010:  ntATH-i m 

Refer  to  description  above. 

Send  SASE  for  expanded  descriptions  and 
complete  program  list. 
*lrademarks:   C-64/C-128   Commodore, 
CPM-Digital  Research,  MBASlC-MicroSoft 


Sei3  S.  7S  E.  Ave. 
Tulsa,  OK  74145-7735 

Te!:  (918)  iShSni 


m    UONHEART 


BUSINESS  &  STATISTICAL  SOFTWARE 


PC/MS-DOS  (5'/4  &  3V,),  MACINTOSH,  AMIGA 
ATARI  ST.  C64/128,  CP/M,  APPLE  DOS  3.3 


that  the  computer  merely  tacii 

the  important  thing  '=  '"  hp 

problem  correctly  a 

analysis  will  t 

you  get  ahe^iu  u,  l,.^  — 

compatibio, 


to  Formulate  a 


BUSINESS  STATISTICS   SI 

.  EXPERIMENTAL  STATISTICS 1 

.  MULTlVAHIftTE  ANALYSIS 1 

.  EXPLORATORY  DATA  ANALYSIS 

•  STATISTICS  FOR  MARKETING 1 

•  QUALITY  CONTROL  8  INDUSTRIAL 
EXPERIMENTS ••■•■ 

•  FORECASTING  ANO  TIME-SERIES 

•  SALES  AND  MARKET  FORECASTING 

•  DECISION  ANALYSIS  TECHNIQUES 

•  LINEAR  S  NON-LINEAR  PROGRAMMING  . 

•  PERT  &  CRITICAL  PATH  TECHNIQUES  , , . 

•  OPTIMIZATION  


VISA.  MasterCard,  AMEX,  Check 


P.O.  Box  379,  ALBUnC,  VT  05440 
(514)933-4918 


DUST  COVERS 

it  CUSIOM  MADE  rO  FlI 

it  HtAVT  31-01.  VINTl  AHTl  STATIC 

it  ixrtNDi  lOUI^MEHr  llFt 

i,  ChoiM  of  Colau  Light  Tan  «  Brown 


COMPUTEtS 
C-fi4;  Flu^  * 
C-V38 

DotsiiDtto  1C2N) 
Am,9t!  1000 


pmNnKS 

C  MPS  603,  CliJO 

Panoionit  1090  »1 

Gtmid.  101  Sior  lO'f  13.00 

&,mini  li&Slor  1J-.  16.00 

3  00 


8  00 

n.oo 

iOO 

nOQ 

"*7K;»i"Mw.  illtW)  18  00     Ok.doi<.  " 

*,„.,'booxi.  130X1    10  00    f i-"-;^  ',°/;°,o 

AI3'i    110    il  '-"OO      tpior  MX'fX/BXBO 

IBM    fC  t\  1800 

lewiOSI  Ktyhooid        8  00 

i;Di,nrrMiOn,  R*quir*d 

tor  iftM  Clo^eil 


B.OO 
13.00 


DISK  DIIVES 
C-liJt.   C.117I 
Amljo    3''j"  D  Orv 
Amiga   J'i"  D  D(» 
Ipt^uii  CT.  «SD  SOI 
MSD  SOi 
!n^^on[^r  lOOO 
fiD  1 
Aran    10SQ 


8.00 
3. DO 
9.00 
B.OO 
10  00 
BOO 
SOD 
9  00 


Epion  Lxao/ciooo 

S:,ka>ha  SP  1000 
Camr»x  7^0 

C  not.  ?ioo 

C.tiM-i  W5P   to 
Alon   10?7 
C   DPS  1101 


13.00 
B.OO 
13.00 
13  00 
13  DO 
13  00 
1300 
13.00 
1300 
16  00 


VIDEO  DECOltD  EH  >       1)00 

&iDt«  Mali*  A  Medrl 
Incli/de  Oimp'uloni 


MONITOtS 

Atorl  SC  112 J  (JGO  19. 00 

C.I 702,   BMC  Colo/  1^.00 

C  1901  Amiga  1*00 

Amdtk  900.700  19.00 

Tckiiko   MJ    10/71  19.00 

CMUi(c.ieoi)  19.00 

Oold  star  13  '  Colo*  19  00 

Tlionipion  CM  34J  44  1  ¥  OO 

C.I902A  Moynv.    40  19.00 


PKIMTEIS 

C.t525  MPS  801 
C  1536  MPS  802 


10  00 
13  00 


Ms^novo.  80 
NEC    1235 
ToKon   230 
Sokolo  SC.103 
Zen.ttti  111/123 
;«nlth   131/133 


19  0O 
19.00 
19  00 
19  00 
1900 
13  00 


Of*-  b,  ittt.r,  Hai  vmt  iti  (MOB  CHCicf  u»  V  mm  .ith 

itftl  If  n,«t,  o'llti  sivi  SI  so  w  iltm  151  is  nj.  1  ihipfug  tnil  kinill.in 

ifl'r.qnj,'ri(.-jl    Cjl.l  9«  va^itW.  Slittlti 

SPECIAl  toytn  wilt  BE  MADE  10  YOW 
OlAtENSIOMi.     SEND  YOU«  HEQUItEMENTS 

w>  ou«  low  ?mcE  Quorts. 

Crown  Custom  Covers 

H631  P»(eC  CIRCLE.  DEPT.  A 
t7U)  i;j.S30 


Classified 


SS  WIN  WITH  THOROUGHBRED,  Harness  & 
Greyhound  handicapping;  software;  $29.95 
Enhanced:  S49.95.  Prof  (-(Wtball  Handicappins 
System:  $39.95.  For  most  computers.  E-ree  info. 
Suftwarc  Exchange,  Don  53B2  CC.  W,  Bloomfidd 
Ml  4gU33.  Call:  (300)  527-9167 

l-REIi  CATAIDC.  Lowest  priced  public  domain 
software  available  (or  your  C64  and  CI  28, 
We  pay  shipping.  Send  to:  M&M  SOITVVARE, 
P.O.  Box  3111,  Tene  Haute,  IN  47803 


tf  you'd  like  information  on  ihe  latest  version 
of  your  software,  please  call  or  write: 
BattofiBS  Included  Customer  Support,  30  Mural 
St.,  Richmond  Hi!!,  Ontario,  Canada  L4B  1 B5 
(416)881-9816 


COMMODORE:  TRY  liEFORE  YOU  BUY, 
Best  selling  games,  utilities,  educational  -^ 
classics  and  new  releases   lOO's  of  titles. 
Visa/MC.  Free  brochure.  RENT-A-DISC,  Frederick 
BIdg,  «345,  Hunfti,  VVV  25701  (304)  529-3232 

JEOPARDY  &  WHEEL  OF  FORTUNl;  C64yi28 
2  GREAT  GAMES  1  FANTASTIC  PRICE 
'••  ONLY  S13.95  •••  PANTHER  SOFTWARE 
5425-M  ALBEMARLE,  CHARLOTTE,  NC  2M212 

H[-RES  PLOTTING  FOR  C64.  Easily  create 

graphs,  plots  for  presentations,  school 

and  business.  Features  autoscating, 

three  fonts,  dumps  for  Epson,  Star,  and 

CBM  printers.  Save  graphic  images  & 

data  to  disk.  S24.95.  Latertite  Software, 

PO  Box  175,  Plainfield,  IL  60544 

FREE  SOFTWARE  for  C64,  CI 28,  IBM  &  CPM 
Send  SASE  for  info  [specilv  computer)  to; 
PUBLIC  DOMAIN  USERS  GROUP 
PO  Box  1442-A2,  Orange  Park,  FL  32067 


rOl  ORFUL  VIDEO  TITLE  MAKER  AND  STORE 
ADvSiNG  SOmRE  USES  »UR  PRINT 


tic 

Write  ,..r,n,o.C».-^,^^-^^^g^ 


Games 


14840 
22191 


T:;^rmRC6Vn8;  Analyze 

OPTION  ANALYST   OR^s^Uv 
stock  "P""""  "';:' b.  of  stock  price/ 


1  optionVP""; 


covered  op""'"' r":,  volatility. 

i^pUedardhtst^"«»;°^„tiCo,, 


LOTTO- 128  ANALYZER  FOR  STAFFS  AND  CAN. 
60  wk.d.b.  Printer  options,  more.  (CI 28, 
80  col  only,  specify  disk  drive)  S25.00 
Check  or  M.O,  to  WHITE-KEY  Software,  769 
SW  LaFollelte,  Port  Orchard,  WA  98366 

MOHSE  CODE  MADE  EASY 

User  friendly  program  for  the  beginner 

or  the  experienced  operator.  Send  S19  95 

+  S2.50  p/h  to:  RADIOS  &  THINGS,  9323 

Esplanade  Dr ,  Windsor,  Onlario  NBR  1J3  Can, 


BBS  FOR  C12fl'  ONLY  S50!  CG  &  ASCII' 
99  DULLETINSl  LEVELS  0-9!  PUNTFR/ 
XMODEM  DBS  919-497-0989  •  Nick  Smith 
497-7286,  1324  Romie  St,,  Spring  Lake,  NC 
2S390 


MICRO  COOKBOOK  RECIPE  DATA  DISKS 
From  St,  Mary  of  the  Uke  Church  or  Npw  Hope 
Missionary  Baptist  Church  $12.00  a  set.  190 
recipes  in  a  3  disk  set.  R.  Rosenbaum, 
R  1  Box  132,  Union  Pier,  Ml  49129 


400  COMMODORE  64  PROGRAMS   Every  disk 
we  stock  will  be  sold  in  this  massive  multi'disk 
sale.  These  disks  sold  for  over  S300.  Now  we're 
blowing  them  out  for  S39.95  +  $8  p/h.  Send  to: 
WCS  Software.  2029  Dickens  Dr.,  Modesto  CA 
95350,  CA  res  add  6%  sales  tax. 

NEW  PROGRAMMING  FUN  FOR  C64-128 
Make  funny  animated  KEYBOARD  CARTOONS 
also  create  LIVELY  program  titles  &  games. 
With  easy  Demotiisk  +  Inslr  book  $12.95  ppd 
LOCKHART  DEV.,  FOB  214,  Palm  City.  FL  33490 


Thoroughbred  and  Greyhound  Handicappiirg 

programs  on  disk  for  C64,  CI  28 

Easy  to  use;  full  instructions  included. 

See  Popular  Computing  Feb  84  for  review. 

Order  PLAY  THE  HORSES  or  PLAY  THE  DOGS 

for  betting  at  the  track.  Odds  computed 

fot  each  race.  Order  HORSES  OTB  for 

off  track  betting.  $29.95  each. 

Buv  any  two  and  gel  third  program  FREE! 

3G'  Co'.  Dept.  CGI.  25920  NW  Russell  Cr  Rd. 

Gaston!  OR  971 19 


NEW  PROGRAM;  iransfers  Commodore  data 
files  from  one  Word  Processor  to  another. 
Send  S19.9S  for  disk  prg,  DURN'S  DATA  INC 
530  NW  !3ih,  Corvallis,  OK  97330 


C64  FINEST  PUBLIC  DOMAIN  PROGRAMS 

•On  Disk*  Most  SI, 50  'On  Disk* 

YOU  pick  the  programs  that  YOU  want!!! 

For  a  list  and  description  SEND  $1  &  SASE  TO' 

JLH  Co,,  Drpt.  G,  Box  67021,  Topeka,  KS  66667 


C64  GUITAR  TEACHER,  3  DISKS  for  teachers 
&  students   Tab,  Chords,  Theory,  Lead, 
with  18  printouts,  Send  S25  to  Dick  Hefner, 
4  535  Merry  wood  Ln.,  Gaslonia,  NC  280=52 


CHEAP  SOFTWAHE  FOR  PC/MS-DOS/PCir,.. 
Games,  Business,  Educational  and  Utility 
Disk.  For  catalog  write;  Morning  Star, 
P.O.  Box  3095,  Ann  Arbor,  MI  48106 


HARDWARE 


C1541  DISK  DRIVE  CUSTOM  COOLER  W/ 
FILTER  6  mo.  warrantv  S34  95  -I   $2,50  S/l, 
Send  ck  or  m,o  :  UNIKOOL,  909  Williamson  Lp, 
Grams  Pass.  OR  97526,  For  COD  (503)  476-1660 

COMPUTER  REPAIR  -  C64;  S45,  1541:  S50 
Parts  available,  MAIOR  COMPUTER  SERVICES, 
Rte,  6,  Box  806-M,  Midland,  TX  79703 
(915)  56 1-84  H3  V/MC/COD 


MISCELLANEOUS 


I'RFVFNT  COSTLY  HEAT  DAMAGE  inexpen- 
sively in  disk  dnvcs,  CPUs,  pnnlets,  monitors, 
VCRs.  Attractive  black  molded  rubber  foot  ex- 
tenders increase  natural  cooling  airflow  through 
vents.  S3  per  set  (4).  Four  or  more  stcs  S2,75  ca. 
Too  Cool  Prods,  FOB  9200,  Ft.  Mohave,  AZ  85427 


,    .       f  _i  i;— --1  cjsi  in  ran 


275  000  microcomputer  owners  at 

'    .„.  ..,„  i;„„  minimum  of  four  lines 


Rates:  $25  per 


harge.  Add  S^,P«    '"  ^^^^^  about  disp  ay  rMes^ 


reuers  at  'io,^harge.^uu -^  r-^  -  ^^     j^^ 
i,  boldface  ^^^^IX^^^^^"^-^-"' 


AnyorallofIhe|^lijv^-«jn-V^-U 


^^^™^yi-^S-^: 


Visa,  or 


Terms:  Piepaj; 
Form:  Adsare 


rrequ^ed.  Check,  money  oracrntp....,-^^^^-i.^^,.^^ 


,JaQ  letters  and  ^y-^----  —  .    .      j    ^„<:i 


prnited.  iJn^  boldface,  .  .  office  box  numt 


10*'.  send  order  ^^^^^  ^^..^^boTO,  NL  ^^  , 


,8l«>«" 


^aiclr^ 


V-SST 


i^^sllpff®*®^' 


Softsync  has  '''""°""'^^^,d  accounting 

■  three  "V^'^^^^Hfand  Accounts  Pay- 
counts  Receivable,  ana 

'  financial  reports    incU^^^g^3^1,„,e 

,  Sheet,  and  auj*  t"^'^      ^^i^viin  the  Ac- 
mg reports  are  availame  ^^^„t, 

'  counts  R*=«l\"^.^^ddihon,  account 

histories,  excLH  created. 

rt^ontWy  ^tf^^'^^'^'t^Ser  will  handle 

The  General  LedS^^„  limit  to 

140  accounts  f^J.^.f^^'J' Accounts  Re- 

the  number  of  dj*^  "^^^^  p     ^ble  will 

ceivable  and  Ac  ounts  Pay^^^^  ^^^ 

'  each  handle  up  to  96U^^f^,. 


h.  programmable  Head  only  M--  ,  ^,;-Sr^^^: .  s^^^  ^^^ 

°-'?h?KO^MDlBKcomesina  .n.b^d     ^K^nS^  ca-n^^^^^^^^^^^^^^ 
^"\    »  1 -TSK  of  EPROM  installed.     ".  historical  ^^"^^T^.^een 

can  be  reprogranimed  thou  German  Field  M  ^^^.^^^  com- 

P"  ■  °?il  »S  to  alio"  ren-oK  pl'"- 


cables  t'^^'^ri-^niSK  or  a  modem. 
-^"koMDlS?wiSp.r.o--^^^^- 

*n,im..Heus  Corp.,  P.O.  Bo.  171, 
am  Creek,  IN  47426 
arLR"d«  service  Number  221. 


-ch  handle  up  -  ^^^-rdi  o^  ac-      -  ^_____ 

t%^ntrp"io-  -~-'"-      Other  S^S-graphlcs  murder  mys. 
follow  prompts  ^^^  ^  ..g,  I  A  -^If  r/,?,?  of  mid-priced  en 

^^'^^'""^"iSrand  a  dot  matri. 


Minimum  requiremeuo  ».^  ^ 

80-column  pnntert.  airt.<iuy 

'P'Tmong  Softsync's  other  Commo 
,.  __ J  na  nrnurams  are  i  ne  fer 


^""^^''SaSrofm^priceden- 
terygameandameo        ^p^^  ^^^^ 

l;;rnc^rb7ASade  software  for 

^^^Sra'^DLisamurdermys^ 
terv  that  allows  the  user  to  control  the 

. :„L;",„  .na  .;eauence  of  the  game  and 


Bu-co.uu...  r-  :;::  allows  the  user  to  control  tne 

^^"Tmons  softsync.  other  Commo-  ^ecS  and^^quence  of  the  game  and 

dore  64  and  128  programs  are  The  Per  ^^^^  jO  plots.  The  pro 

Tonal  Accountant,  a  double-entry  featu    ^_^^^  ^^  ^^  ^^^^^^  Christie 

.      ,1 ;„„  e^ct^om  that  eenerates  ac  ]  6^"           ,        ,.  _  ^u^r^r-torc^ — onp  nf 


rXSi-tSf^^Vmland 

sr;:^^Sl-.b.2.. 


utilities  And  Oxford  Pas^f^^^  ^^^ 
A  programming  utility  jc^^^^^^^        ^^^ 

ShtSmrdo^etandnShave 

^^trf^cH^saS^utilltypac. 

for  128  pm  rammers  that  contains  a 
T^omtLr  BASIC  programmers 
RAM  disk  compatible  with  the  1541 
and  1571  drives,  and  a  program  com- 
pressor to  make  programs  smaller  and 
faster. 


;o„«IAcco«Hf<int,  adoubie-en.ry 

bookkeeping  system  that  generates  ac- 
counting reports  and  calculates  loan 

pavment  schedules;  Desk  Mamger, 
which  combines  a  letter  writer,  ap- 
pointment schedule,  phone  book,  note- 
pad, and  calculator  into  one  program; 
and  Trio,  an  integrated  word  processor, 
spreadsheet,  and  database  on  a  single 
disk. 

Softsync,  161  Madison  Ave.,  New 
York,  NY  30016 
Circle  Reader  Service  Number  220. 

EPROMs  For  The  64  And  128 

Epimetheus  Corporation  has  intro- 
duced its  128K  ROMDISK  with  Hyper- 
boot  for  the  64  and  128.  The  package 
combines  all  the  hardware  and  soft- 
ware you  need  to  create  a  library  of  up 

in  IFI)  projfr.7ms  an  .3rl  EPROM  (Eras- 
12a    ca^PUTEr^  a^,^„»    March  1 987 


features  more  """'^^^   ,    ^.j^    tjg  BASIC  commands,  incl 

SsT.rht^S;e^charSe':io^^^  of  such  as  FIND,  to  locate 

whom  will  attempt  to  commit  the  per-  BASIC  program;  CHAN 

feet  murder.  The  player  has  the  role  of  any  sequence  of  characi 
Hercule  Holmes,  master  sleuth,  who 


ier.  me  piayer  uas  uic  i 
Hercule  Holmes,  master  sleuth,  who 
will  try  to  solve  the  mystery  before  the 
murder  hour— midnight.  Time  is  tracked 
by  a  continuously  running  clock  that  be- 
gins at  noon,  when  Holmes  takes  the 
case,  and  ends  at  midnight — about  24 
minutes  in  playing  time. 


faster. 

The  Toolkit  provides  eight  new 

BASIC  commands,  including  features 

such  as  FIND,  to  locate  any  string  in  a 

BASIC  program;  CHANGE,  to  replace 

any  sequence  of  characters;  DUMP,  to 


bAbic  program;  LHANUh,  to  replace 
any  sequence  of  characters;  DUMP,  to 
list  all  variables,  arrays,  and  functions; 

MERGE,  to  join  two  BASIC  programs; 

and  others.  The  RAM  disk  resn^ndi  tr, 
all  the  usual  Hi<;lc  mmm^r, 


Using  joystick-controlled  com 
mands,  the  program  simulates  the  op- 
tions facing  a  real  detective.  Holme; 
can  gather  information  in  tJuue  ways 


and  others.  The  RAM  disk  responds  to 

all  the  usual  disk  commands  and  be- 
haves just  like  a  floppy  drive  but  oper- 
ates much  faster.  The  Compressor 
condenses  programs  down  to  their 


afloi 

'  per  line. 
Metacomco's 


>wing  up  to  255  ch; 


larac- 


can  gather  information  in  tJuue  ways:  Mptarn,^^     ■    r,  . 

character  profiles,  a  video -telephone      64  ^15^70^??/  °''^°''^  ^"'^"^  ^or  *e 
and  a  surveillance  machine.  Theplaye;    each  eSS  /?f  ^^'  P^(549,95J  are  J 
reads  about  the  characters,  intffvievvs     Pa.r.TT       ^"^^  ^^Pemnhfir^n.    t 
them,  and  can  even  monitor  supeZ     L    j^'  ^'^^^  InJj        ^^^^^  0 
break  into  rooms  (after  ,ncw.,;.:"  "^'  '  ^d in  tU,  ,     ^  W////zJ  ..  ^U 


/ 


'h 


ihi. 


take  advantage  of  the  64  and  the  128. 
The  64  version  comes  in  either  tape  or 
disk  versions. 

Metacomco,  5353E  Scotts  Valley  Dr., 
Scotts  Valley,  CA  95066 
Circle  Reader  Service  Number  223. 

Kyan  Pascal/128 

A  version  of  Kyan  Pascal  for  the  Com- 
modore 128  has  been  released  by  Kyan 
Software,  Kyan  Pascal/128  is  a  fully  val- 
idated implementation  of  ISO  Pascal 
and  features  a  native  code  compiler 
running  in  true  128  mode.  Designed  for 
both  students  and  advanced  program- 
mers, this  program  can  be  used  to  learn 
the  Pascal  programming  language  and 
to  develop  programs. 

The  program  includes  a  full-screen 
{80-column)  text  editor,  a  native  code 
compiler,  a  macro- assembler,  and  pro- 
gramming utilities.  It  also  features 
many  Pascal  extensions,  such  as  "in- 
clude" files,  object  module  chaining, 
string  handling,  random  files,  random 
numbers,  and  Commodore  graphics. 
Also,  the  built-in  maao  assembler  al- 
lows programmers  to  add  in-line  as- 
sembly source  code  to  their  Pascal 
programs.  The  code  generated  by  Kyan 
Pascal  is  reported  to  run  more  than  30 
times  faster  than  BASIC. 

The  software  is  not  copy  protected, 
and  there  are  no  royalty  charges  for  use 
of  the  Kyan  Pascal  Runtime  Library. 
Kyan  Pascal  f1  IS  and  Kyan  Pascal /64  are 
each  available  for  $69.95. 

Kyan  Software,  1850  Union  St..  #183, 
San  Francisco,  CA  94123 
Circle  Reader  Service  Number  224, 


New  64  And  128  Database 

Professional  Softv^'are  has  introduced 
Fleet  Filer,  a  database  that  is  compatible 
with  the  company's  Fiecl  System  2  word 
processor  and  dictionary  for  the  64  and 
Fleet  System  3  word  processor  and  dic- 
tionary for  the  128. 

Fleet  Filer  is  capable  of  handling  up 
to  5,000  records  and  22  fields  (text  and 
numeric).  Text  fields  are  capable  of 
having  up  to  255  characters,  and  the 
system  can  sort  records  in  ascending  or 
descending  order.  There  is  a  multifield 
pattern -searching  mode  that  allows  you 
to  either  search  according  to  logical  cri- 
teria or  search  string.  In  addition,  the 
program  lets  the  user  choose  any  of 
several  mathematical  functions,  includ- 
ing addition,  subtraction,  multiplica- 
tion, and  division,  and  can  print  some 
or  all  of  a  selection  of  fields, 

A  file  can  be  created  on  Fleet  Sys- 
tem 2  or  Fleet  System  3  and  then  can  be 
used  in  Fleet  Filer.  The  Fleet  Filer  can  be 
purchased  with  the  Fleet  System  3  for 
$79,95  or  with  the  Fleet  System  2  for 
$69.95.  The  program  can  also  be  pur- 
chased separately  or  as  an  add-on  for 


$39.95. 

Professional  Software,  51  Fremont  St., 
Needham,  MA  02194 
Circle  Reader  Service  Number  225. 

Graphics  Scrapbook 

Epyx  has  introduced  the  Graphics 
Scrapbook,  a  series  of  specialized  graph- 
ics disks  compatible  with  Broderbund's 
The  Print  Shop  and  Unison  World's 
PrintMaster  specialized  printing  pro- 
grams. The  first  two  chapters  in  the  se- 
ries are  Sports  and  Off  The  Wall. 

The  sports  disk  provides  an  assort- 
ment of  sports  graphics,  such  as  basket- 
ball, football,  hockey,  bowling, 
gymnastics,  swimming,  martial  arts, 
and  many  others.  The  Off  The  Wall 
disk  contains  more  than  100  funny  and 
offbeat  graphics  reflecting  contempo- 
rary tastes  and  symbols.  Punk  teddy 
bears,  flamingos,  bizarre  animals,  inter- 
national symbols,  body  parts,  high-tech 
symbols,  and  many  others  are  included. 

Check  with  local  dealers  for  the  re- 
tail price. 

Epyx,  600  Galveston  Dr.,  P.O.  Box 
8020,  Redwood  City,  CA  94063 
Circle  Reader  Service  Number  226, 


Arcade  Action 

Spinnaker  Software  has  introduced  two 
new  products  in  its  UXB  line  of  enter- 
tainment programs,  available  for  the 
Commodore  64. 

The  new  titles  are  Z-Pj(ot  ($9.95), 
an  air  combat  simulation  game,  and 
Strike  Force:  Cobra  ($19.95),  an  arcade- 
action  adventure  from  Great  Britain. 

In  Z-Pilot,  you're  at  the  controls  of 
a  futuristic,  high-performance  jet  fight- 
er equipped  with  a  state  of  the  art  guid- 
ance system.  In  Strike  Force:  Cobra,  your 
mission  is  to  infiltrate  the  enemy's  for- 
tress, disable  the  computer  system,  and 
stop  a  plot  that  would  control  all  of  the 
world's  nuclear  weapons.  The  games 
are  for  players  age  nine  and  older. 

Spinnaker  Software,  One  Kendall 
Square,  Cambridge,  MA  02139 
Circle  Reader  Service  Number  227. 

New  Electronic  Arts  Games 

Commodore  64  versions  of  a  sailing 
simulation,  a  crossword  puzzle  game, 
and  two  popular  fantasy  role-playing 
games  are  among  the  new  releases  from 
Electronic  Arts. 

The  Official  America's  Cup  Sailing 
Simulation  ($24,95)  is  a  one  or  two- 
player  game  that  puts  you  at  the  helm 
of  a  12-meter  yacht  on  the  Perth,  Aus- 
tralia, America's  Cup  course.  You  com- 
plete an  eight-leg  race  across  a 
triangular  course  which  covers  more 
than  24.1  nautical  miles.  Three-dimen- 
sional graphics,  actual  sailing  tactics,  a 
complete  instrument  panel,  and  sounds 


of  the  wind  are  all  a  part  of  the  game. 
Players  have  a  choice  of  three  genoas 
and  three  spinnaker  sails,  with  a  range 
of  six  headsails.  There  are  three  levels 
of  play  and  a  manual  with  information 
on  sailing,  the  America's  Cup,  and  this 
year's  actual  contest. 

Computer  Scrabble  ($32.95)  is  a 
computerized  version  of  the  classic 
board  game.  Players  have  four  difficul- 
ty levels  to  choose  from,  and  can  go 
one-on-one  with  the  computer  or  play 
with  up  to  three  other  people.  The 
game  includes  a  playing  vocabulary 
from  12,000  to  20,000  words  (depend- 
ing on  which  computer  version  is  used), 
and  has  a  built-in  word  speller  that 
doublechecks  each  move. 

Moebius:  The  Orb  of  Celestial  Har- 
mony ($39.95)  is  a  fantasy  role-playing 
game  created  by  Origin  Systems,  devel- 
opers of  the  popular  Ultima  series  of 
role-playing  games,  and  distributed  by 
Electronic  Arts,  The  game  combines 
three-dimensional  graphics  with  por- 
trayals of  karate  and  sword -fighting  se- 
quences and  displays  of  magic  and 
character  interaction.  The  goal  is  to  re- 
cover a  magical  orb  which  has  been  sto- 
len by  a  renegade  warlord  who  is  using 
it  to  upset  the  environmental  harmony 
of  the  island  kingdom  of  Khantun. 

On  the  heels  of  the  popular  fantasy 
game,  The  Bard's  Tale,  Electronic  Arts  is 
releasing  The  Bard's  Tale  II:  The  Destiny 
Knight  ($39.95).  This  sequel  is  more 
challenging  than  the  original  and  fea- 
tures an  expanded  dominion  for  explo- 
ration and  adventure  with  advanced 
combat  and  magic  systems.  The  Bard's 
Tale  U  revolves  around  your  attempts 
to  halt  an  evil  force  threatening  to  de- 
stroy the  Realm,  in  addition  to  Conjur- 
ers, Magicians,  sorcerers,  and  wizards, 
a  new  class  of  magic  user,  the  Arch- 
mage,  may  also  be  acquired. 

Electronic  Arts,  1820  Gateway  Dr., 
San  Mateo,  CA  94404 
Circle  Reader  Service  Number  228. 


Leader  Board  Course  Disk 

Access  Software  has  introduced  two 
new  golf  courses  on  a  disk  for  use  with 
the  Leader  Board  golf  simulation  for  the 
Commodore  64. 

Famous  Courses  of  the  World 
($19.95)  now  features  both  Augusta 
and  Pinehurst  golf  courses,  complete 
with  accurate  distances,  traps,  water 
hazards,  and  roughs.  Other  features  in 
the  game  are  computerized  scoring,  a 
handicap  system,  and  strategy  deci- 
sions involving  the  choice  of  club,  dis- 
tance, and  other  variables.  The  course 
disk  requires  the  original  Leader  Board 
game  to  be  used. 

Access  Software,  2561  South  1560 
West.  Woods  Cross,  UT  84087 
Circle  Reader  Service  Number  229.  9 
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COMPUTE!'s  GAZETTE 
Author's  Guide 


Here  are  some  suggestions  which  serve  to  improve 
the  speed  and  accuracy  of  publication  for  prospective 
authors,  COMPUTEfs  GAZETTE  is  primarily  interested  in 
new  and  timely  articles  on  the  Commodore  128,  64, 
Plus/4,  and  16.  We  are  much  more  concerned  with 
the  content  of  an  article  than  with  its  style,  but  arti- 
cles should  as  be  clear  and  well-explained  as  possible. 
The  guidelines  below  will  permit  your  good  ideas 
and  programs  to  be  more  easily  edited  and  published: 

1.  The  upper  left  corner  of  the  first  page  should 
contain  your  name,  address,  telephone  number,  and 
the  date  of  submission. 

2.  The  following  information  should  appear  in  the 
uppe'  right  corner  of  the  first  page.  If  your  article  is 
specifically  directed  to  one  model  of  computer,  please 
state  the  model  name.  In  addition,  please  indicaie  the 
memory  requirements  of  programs. 

3.  The  underlined  title  of  the  article  should  start 
about  2/3  of  the  way  down  the  first  page. 

4.  Following  pages  should  be  typed  normally, 
except  that  in  the  upper  right  corner  there  should  be 
an  abbreviation  of  the  tide,  your  last  name,  and  the 
page  number.  For  example:  Memory  Map/Smith/2. 

5.  All  lines  within  the  text  of  the  article  must  be 
double-  or  triple-spaced.  A  one-inch  margin  should  be 
left  at  the  right,  left,  top,  and  bottom  of  each  page.  No 
words  should  be  divided  at  the  ends  of  lines.  And 
please  do  not  justify.  Leave  the  lines  ragged. 

6.  Standard  typing  or  computer  paper  should  be 
used  (no  erasable,  onionskin,  or  other  thin  paper)  and 
typing  should  be  on  one  side  of  the  paper  only 
(upyer-  and  lowercase). 

7.  Sheets  should  be  attached  together  with  a 
paper  clip.  Staples  should  not  be  used. 

8.  If  you  are  submitting  more  than  one  article, 
send  each  one  in  a  separate  mailer  with  its  own  tape 
or  disk. 

9.  Short  programs  (under  20  lines)  can  easily  be 
included  within  the  text.  Longer  programs  should  be 
separate  listings.  It  is  essential  that  we  have  a  copy  of 
the  program,  recorded  twice,  on  a  tape  or  disk.  If  your 
article  was  written  with  a  word  processor,  we  also 
appreciate  a  copy  of  the  text  file  on  the  tape  or  disk. 
Please  use  high-quality  10  or  30  minute  tapes  with 
the  program  recorded  on  both  sides.  The  tape  or  disk 
should  be  labeled  with  the  author's  name  and  the  title 
of  the  article.  Tapes  are  fairly  sturdy,  but  disks  need 
to  be  enclosed  within  plastic  or  cardboard  mailers 
(available  at  photography,  stationery,  or  computer 
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supply  stores). 

10.  A  good  general  rule  is  to  spell  out  the  numbers 
zero  through  ten  in  your  article  and  write  higher 
numbers  as  numerals  (1024).  The  exceptions  to  this 
are:  Figure  5,  Table  3,  TAB(4),  etc.  Within  ordinary 
text,  however,  the  zero  through  ten  should  appear  as 
words,  not  numbers.  Also,  symbols  and  abbreviations 
should  not  be  used  within  text:  use  "and"  (not  &), 
"reference"  (not  ref.),  "through"  {not  thru). 

11.  For  greater  clarity,  use  all  capitals  when  refer- 
ring to  keys  (RETURN,  CTRL,  SHIFT),  BASIC  words 
(LIST,  RND,  GOTO),  and  the  language  BASIC.  Head- 
lines and  subheads  should,  however,  be  initial  caps 
only,  and  emphasized  words  are  not  capitalized.  If 
you  wish  to  emphasize,  underline  the  word  and  it  will 
be  italicized  during  typesetting. 

12.  Ardcles  can  be  of  any  length — from  a  single- 
line  routine  to  a  multi-issue  series.  The  average  article 
is  about  four  to  eight  double-spaced,  typed  pages. 

13.  If  you  want  to  include  photographs,  they 
should  be  either  5X7  black  and  white  glossies  or 
color  slides. 

14.  We  do  not  consider  articles  which  are  submit- 
ted simultaneously  to  other  publishers.  If  you  wish  to 
send  an  ardcle  to  another  magazine  for  consideration, 
please  do  not  submit  it  to  us. 

15.  COMPUTEl's  GAZETTE  pays  between  $70  and 
$800  for  published  ardcles.  In  general,  the  rate  reflects 
the  length  and  quality  of  the  article.  Payment  is  made 
upon  acceptance.  Following  submission  (Editorial 
Department,  COMPUTEfs  GAZETTE,  P.O.  Box  5406, 
Greensboro,  NC  27403)  it  will  take  from  two  to  four 
weeks  for  us  to  reply.  If  your  work  is  accepted,  you 
will  be  notified  by  a  letter  which  will  include  a  con- 
tract for  you  to  sign  and  return.  Rejected  manuscripts 
are  returned  to  authors  who  enclose  a  self-addressed, 
stamped  envelope. 

16.  If  your  article  is  accepted  and  you  have  since 
made  improvements  to  the  program,  please  submit  an 
entirely  new  tape  or  disk  and  a  new  copy  of  the  article 
reflecting  the  update.  We  cannot  easily  make  revisions 
to  programs  and  articles.  It  is  necessary  that  you  send 
the  revised  version  as  if  it  were  a  new  submission 
entirely,  but  be  sure  to  indicate  that  your  submission 
is  a  revised  version  by  writing,  "Revision"  on  the 
envelope  and  the  article. 

17.  cOMPUTEI's  GAZETTE  does  not  accept  unsolicited 
product  reviews.  If  you  are  interested  in  serving  on 
our  panel  of  reviewers,  contact  our  Features  Editor  for 
details. 


It's  easy  to  mallllh^copy. 
It's  quick. 
It's  illegal. 
It's  wrong. 

It's  hard  to  believe. 

People  who  wouldn't  think  of  shopfifting  a  softwar| 
product  on  their  lunch  hour  don't  think  twice  abotfl 
going  back  to  the  office  and  making  several 
illegal  copies  of  the  same  software. 

Making  unauthorized  copies  of  software  is  a  violation  of  U.'Sf"'' 
Copyright  Law.  Yet,  the  problem  has  reached  epidemic 
proportions  because  many  people  are  unaware,  or  simply 
choose  to  ignore  the  law.  The  software  industry  is  urging 
decision-makers  and  software  users  to  take  steps  to  stop  soft- 
ware piracy  in  their  organizations.  In  the  meantime,  the  indus^ 
try  has  been  forced  to  prosecute  willful  copyright  violators. 

There  are  legal,  moral  and  economic  imperatives  forbidding 
theft  of  copyrighted  software. 


There  is  a  free  pamphlet  on  the  subject.    Call  or  write  for  a 
copy.   A  copy.    A  copy.   A  copy  for  everyone  you  know. 
Please  ask  for  Priscilla. 


w 


Jl 


ADAPSO 

1300  North  Seventeenth  Street 
Arlington,  Virginia  22209 
(703)  522-5055 


STOP 
GUESSING 

KNOW  WHAT 
YOU'RE  BUYING 

COMMODORE  64 

Public  Domain  User  Supported 

Software  Catalog 

Hundreds  of  disks  and  all  their 
contents;  over  100  pages,  8'/?  x  11 

$3900 
FREE  -  Five  Disks  of  your  choice 
You  select.  Send  bank  check  or 
money  order  for  catalog  and  coupon 
for  your  five  free  disks.  Return 
coupon  for  immediate  shipment  of 
your  five  free  disks.  Postage  and 
handling  included. 


Cll^ 


SOFTWARE 

Box  60361   Houaton.  TX  77205 
1-713-2Z8-M90 
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102  Abacus    

1 03  Abacus    

104  Acorn  of  Indiana  

105  AcbonSoft  

1 06  Activision 43 

107  ActJviSion 4a 

lOe  Activision 47 

1DB  American  IntemationBl  Computer  Products 

125 

IIOAprotek 7 

111  Aprotek 116 

Batteries  Included  1 

1 12  BartsBley  Sottworits 11 
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117  Biackship  Computar  Supply 126 

lie  Cardinal  Software  116 

119  Central  Point  Software 58 

120  Cheatsheet  Products,  Inc 70 

Chip  l_evel  Design 124 

121  CIA  Software    132 

COMB.  Direct  Marketing  Corp 120 

122CofTipumed  110 

123ConipuServ« 40-41 
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125  Computer  Mail  Order   113 

126  Computer  Mart   112 
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127  Covox,  Inc 122 
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129  Cyber  Systems 126 
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131  Digital  Solutions.  Inc 120 

132  ttgitek,  Ire 71 
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136  Emerald  Component  International 76 

138EPYX 23 

13SEPYX 51 
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140  Federal  Hill  Software 124 

141  Free  Spirit  Software    16 

Hatix  Institute    126 

142  In  Control.  Inc 124 

143  Intelligem  I/O 124 

144  Jason-Ranheim 114 

145  LJon  Hearl  Press 126 

146  Lyco    32-35 

147  Main  Street  Micro 122 

146  Micro  Computer  Sen/ices   112 

149  MicroProse  Simulation  Software 25 

190  MIndscape    4 

191  Mission  Software 126 

192  Montgomery  Grant    123 

NRISctioola   66-89 

153  Precision  Data  Products Ill 

1 94  f^adston  Images , .  Ill 

155  Pfo-Tedi-Tronk3 64-65 

156  Protecto 46-49 

Sdinedler  Systems 118 

Second  Source  Engineering  122 

157  Signal  Computer  Consultants  132 

158  Soft  Stuff    iia 

1 59  Software  Discounters  of  America   121 

160  Strategic  Simulations.  Inc 29 

161  subLOGIC  Corpwatioo IBC 

tS2  subLOGIC  Corporation   21 

163  Superior  Micro  Systems.  Inc 118 

Tektonics  Rus.  Inc. 122 

164  Tenex  Computer  Express  117 

165  Triad  Computers 119 

166  Tussey  Computer  Products    26-27 

167  UnitBch   132 

166  VG  Data  Shack 56 

169  \^bnger  Corp 42 

170Xetec.  Inc 111 
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From  the  sophisticated  realism,  detail,  and  intellectual 
stimulation  of  Flight  Simulator... 
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.to  the  brute-force  fun,  thrills  and  excitement  of  Jet. 
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.with  new  adventures  in  Scenery  Disl<s. 
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...SubLOGIC.  The  State  of  the  Art  in  Flight. 


See  Your  Dealer.  For  additional  product  ordering  information 
or  the  name  of  the  dealer  nearest  you,  call  (800)  637-  4983. 
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Open  7  AM  (0  9  PM  Central  Ttme 
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.utions  software, 
with  the  new 
,,b  work  with  the 
.aSlowoRAMdisk, 
,' menus,  1571  burst 


only  in  much  more  sophisHicq) 
Features  that  include;  com pia 
GEOS  operating  sys1ertijt./>i 
Commodore  RAM  expg 
mouse  support  witl^ 

mode  for  fasler  fllad 

single  disk  drives.  (BBipric  configuration  for  screen 
color,  formil  and  prtnt^selectiont. 

Sop'isticated  soft>vore,  yes,  ond  still  easy  to  use. 
You  con  be  up  ond^jrOnning  in  under  30  minutes  even 
if  you  hoven't  ppw-ated  o  computer  before. 

h4ow,  when  you  upgrade  your  Commodore'"  64 
to  a  128,  Pocket  software  helps  make  il  o  breeie.  The 
new  Pocket  2  software  has  both  128  and  64  oppllca- 
tions  on  the  same  disk.  So  when  you  buy  one  yoo  ore 
octuolly  buying  I  wo  software  packages.  The  cost 
only  S  59.95  (U.S.1, 


Serious  Software 
Thaf  9  Simple  fo  Use 


You  can  buy  oil  three  Pocket  2  opplieotions, 
Pocket  Writer  2,  Pocket  Planner  2  and  Padat  Filer  2 
iri  one  convenient  Suporpok  for  the  IowPKq  of 
only  $99.95  (U.S.),  A  super  way  to  dlscovdl|iaJl  the 
integroted  features  of  Pocket  2  software  and  spj([0 
almost  eighty  dollars.  T""" 

As  a  companion  to  Pocket  Writer  2,  a  DIctiona. 
Disk  containing  32,000  words  (expandable  to  40,0t 
isovoilable.  The  cost  $14.95  (U.S.). 

For  those  of  you  who  have  already  discoweted  (he 


registered  owners  upgrade  Pocket  2  software  for  only 
$19.95  (U.S.)  plus  3.00  (U.S.)  shipping  and  handling! 
Availoble  only  by  writing  to  Digital  Solutions  Inc. 

•Commodore'i  Micfo-compulcrj  Ma  gn  tine,  independent  teviewera, 
rated  the  orisind  P(kM  W(jtet  12B/6*ond  PotketPlonnt'c  U&/t» 
softwore  Ihe  "Annual  Beil  of  1W6"  in  Ihe  pioduclivity  cotcgory, 

Inrufnarional  Diiiributof  fnqurr^ei  ta. 

Digital 

Solutions 
.  Ine, 


SuperfKik: 

The  Solution  That 

Saves  Money! 


